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THE AUTUMN GENERAL MEETING OF THE 
AMERICAN PHILOSOPHICAL SOCIETY, 
NOVEMBER 21-22, 1941 


By Dr. EDWIN G. CONKLIN 
VICE-PRESIDENT AND EXECUTIVE OFFICER 


DurinG the eighteenth and nineteenth centuries the 
meetings of the American Philosophical Society were 


| held on the first and third Fridays of each month from 


October to May, inclusive, and the scientific programs 
consisted of a principal lecture and minor verbal or 
Written communications from local members or distant 
correspondents. With the removal of residence of 
local members from the center of Philadelphia and 
the wider geographical distribution of the member- 
ship of the society it became increasingly difficult to 
Set good attendance at these fortnightly meetings, and 


in the early years of the present century the regular 
meetings began to be held monthly, while an annual 
general meeting was held in the month of April ex- 
tending over a period of two or three days. The 
success of these general meetings was so great and the 
interest in the monthly meetings so small that the 
latter were abandoned in 1935 and in their place an 
Autumn General Meeting in the month of November 
was instituted, to which there was soon added a Mid- 
winter Meeting in the month of February, each of 
these extending over two full days. By thus decreas- 
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ing the number of meetings and increasing the length 
and importance of each the attendance and interest 
have greatly increased. 

The Autumn General Meeting for 1941 was held in 
the Hall of the Society on Independence Square on 
November 21 and 22. About one hundred and ten 
(110) members and especially invited guests were 
present and registered in addition to an unknown 
number of persons who were present but did not 
register. The program of the first day of the meet- 
ing consisted of reports on the scientific results of the 
United States Antarctic Expedition of 1939-1941. In 
the main these were the first detailed reports of this 
latest expedition to Antaretica, which was probably 
better organized for scientific work than any previous 
expedition. Thanks are due to all who took part in 
this program, and especially to Dr. Serge A. Korff, 
who was largely responsible for its organization. 
Brief abstracts of these reports follow: 


F. Alton Wade, senior scientist, U. 8S. Antaretie Service. 
An Introduction to the Symposium on Scientific Re- 
sults of the United States Antarctic Expedition, 1939- 
41. 

One of the primary purposes of the United States 
Antarctic Service Expedition, 1939-1941, was to carry 
on a comprehensive program of scientific observations and 
research. Through the cooperation of many of the 
world’s leading scientists such a program was planned. 
A good portion of the program was carried to completion 
by the twenty-one members of the scientific staff. Due to 
extenuating circumstances and an unexpected termination 
of the expedition, some phases were only partially com- 
pleted. Detailed observations were made and programs 
of research were conducted in the following fields: 
Auroral phenomena, bacteriology, botany, cosmic ray, 
glaciology, magnetism, medicine, meteorology, micro- 
paleontology, ornithology, petrography and petrology, 
physiography, physiology, radio, seismology, structural 
geology and zoology. A few of the reports have been com- 
pleted, others are nearing completion and some will not be 
ready for publication for months. In addition to the work 
as summarized in this symposium, there are to be pub- 
lished many more reports. Among them may be listed 
the following: Observations and height determinations of 
the Aurora Australis. The physiographic feature of the 
Ross Shelf Ice. The geology of the Weddell Coast of 
Palmer Peninsula south of 68°. The geological features 
and formations in the vicinity of East Base. The sedi- 
mentary rocks of the Edsel Ford Mountains. The petrog- 
raphy and structure of the Rockefeller Mountains. Orni- 
thology Report; this will include observations of bird 
life at both bases, at the Melchior Islands and along the 
ships’ routes. The petrography and structure of the 
Melchior Islands. A correlation of radio receiving and 
transmitting conditions with magnetic phenomena and 
auroral displays. 


F. Alton Wade. The Physical Aspects of Shelf Ice. 
The first detailed investigations of shelf ice were made 
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at West Base during 1940. Included in the program ye, 
the following: the variation of the density of the firn With 
depth, sub-surface temperature measurements to a depth 
of forty-one meters, variations in the snow surface ley, 
over a period of eleven months, horizontal and vertiey 
movements within the firn, variations in the size of ty 
constituent grains in various zones, stratification anj 
horizontal banding. The methods used are discussed an) 
the apparatus is described. The results are presented j, 
tabular and graphic forms. Comparisons are made wij) 
the results as obtained from investigations of the physicg 
aspects of other types of glaciers; namely, valley glacie; 
and the Greenland Ice Cap. The Jack of summer mek. 
water in the Ross Shelf Ice eliminated what had bee 
considered the most important factor in the process of 
firnification. However, without the aid of melt-water th 
process does proceed with much the same results. A) 
explanation of the firnification process in regions where 
the air temperature seldom rises above freezing is aj. 
vanced. 


Paul A. Siple, geographer and leader, West Base. Geo. 
graphical Discoveries from West Base. 

Geographical exploration was carried on from West 
Base in 1940 by means of five reconnaissance field parties 
and two aircraft. The routes used followed but extended 
considerably beyond those opened first by the Byrd Expe- 
ditions 1929 and 1934. The field parties’ operations were 
limited to the hinter coastal mountains east of Little 
America from longitude 164° west to longitude 136° west. 
The parties were occupied mainly with surveying, geology, 
biology and meteorology. Aerial reconnaissance and sw 
veying extended eastward to longitude 120° west includ. 
ing the major land features to nearly 200 miles south of 
the coast. This was accomplished by six flights making 
more than 1,000 usable aerial survey photographs avail- 
able of the area. Exploration to the west of Little Amer- 
ica included three major flights over previously explored 
portions of the Ross Ice Shelf crossing in each case into 
meridians of east longitude in the vicinity of latitude 
78° 30’; 79° 20’; 81°; 83°; and 84°. Four newly dis 
covered areas of internal disturbance were studied and 
15 bays and inlets were photographed in the continuovs 
aerial survey of about 400 miles of barrier face from an 
altitude of 7,000 feet. Southern exploratory operations 
were confined mainly to filling in the gap of mountains 
in the Austral Cordillera between Beardmore and Live 
Glaciers. However, the character of land formations eas! 
to the 120th meridian west indicaied ‘no sea level ¢ol- 
nections between the Ross and Weddell Seas. Other ge 
graphical accomplishments included glacial studies of the 
formation and physiography of shelf ice; problems of 
human adaptation to the climate of Antarctica and studies 
of the cooling power of the wind. 


Lawrence A. Warner, Department of Geology, the Jol 
Hopkins University. Geological Structure and Petrog: 
raphy of the Edsel Ford Ranges, Marie Byrd Land, 
Antarctica. 

The portion of the Edsel Ford Ranges investigation bY 
the geological party of the U. 8. Antarctic Expedition 
lies between longitudes 143° 30’ and 145° 30° W and 
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latitudes 76° 50’ and 77° 15’ S and comprises a total 
area of about 700 square miles. The Raymond Fosdick 
Mountains, immediately to the north, were investigated 
py a party of biologists who submitted their geological 
notes and specimens for investigation. Thus, reconnais- 
sance data are available for the major portion of the 
Edsel Ford Ranges. The oldest outcropping rocks in the 
area are slightly metamorphosed sediments which consist 
of a remarkably uniform series of dark shales and sand- 
stones, the total thickness of which is at least 15,000 feet. 


_ Since no fossils were found, the geological age of the 


series is not known. The sediments are intruded by a 
granitic batholith, the major axis of which appears to run 
roughly N-S. The major sedimentary ranges comprise a 
broad syncline, the axis of which trends E—W and plunges 
down the west flank of the batholith. Exposed contacts 
between granite and sediments are for the most part sharp 
and concordant. Dikes and linear masses of igneous ma- 
terial, ranging in composition from alaskite to dolerite 
are intrusive into the granite and sediments. These are 
thought to represent differentiates of the granitic magma. 
The region as a whole is broken by faults, along one of 
which there is a horizontal displacement of over a thou- 
sand feet. The strikes of the dikes and faults appear to 
be symmetrical to the major structures in the granite and 
sediments. Of relatively recent origin are basaltic lava 
flows which seem to be confined to a small area in the 
Raymond Fosdick Mountains. The major geological prob- 
lems of the area are concerned with: (1) The age of the 
sediments and the climatic and geographic conditions 
under which they were deposited. (2) The mode of em- 
placement of the igneous bodies and the relation of the 
intrusives to the deformation of the area. (3) The 
paucity of ore deposition and pegmatization. A critical 
analysis of the field evidence and detailed petrographic 
studies in the laboratory are now in progress in the hope 
of shedding light on these problems. 


H. G. Dorsey, Jr., U. S. Weather Bureau. An Antarctic 

Mountain Weather Station. 

The meteorological program et the East Base of the 
U.S. Antaretie Expedition was featured by the establish- 
ment of a completely equipped weather outpost over a 
mile above sea-level on the plateau of Palmer Peninsula. 
Early in August, 1940, a sledging party from East Base 
pioneered a route to the plateau, making an ascent which 
previous explorers considered inaccessible to dog teams, 
and indicating the possibility of erecting a mountain 
weather station. Late in October, nearly one and a half 
tons of equipment were transported by four dog teams to 
the proposed meteorological outpost, located at 68° 7’ S., 
66° 30’ W. on a plateau knoll about 12 miles east of the 
main base. Lester Lherke, C.B.M., U.S.N., and Robert 
Palmer occupied the plateau weather station during No- 
vember and December. Despite prevailing northeasterly 
storms of drifting snow, their days were well spent be- 
tween living quarters in a sturdy tent and meteorological 
office in a snow eave. For the first time in South Polar 
regions, detailed high level weather data were obtained 
in a form suitable for comparison with nearby sea-level 
observations. Six-hourly check readings on all data were 
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taken concurrently with those at East Base, in addition to 
the continuous autographic records of wind, pressure and 
temperature. Snow accretion and ablation were measured. 
Pilot balloon observations of the winds aloft were espe- 
cially valuable when there was a low overcast below. the 
plateau. The mountain station contacted the base twice 
daily by low power radio, sending coded weather reports, 
which were included in the East Base weather transmis- 
sions to South America. These data and frequent special 
reports were helpful in forecasting for aviation operations 
at East Base and provide interesting material for future 
research on the meteorological phenomena of Palmer 
Peninsula. 


Roy G. Fitzsimmons, Physicist, Department of Terrestrial 
Magnetism, Carnegie Institution of Washington. Pre- — 
liminary Report on the Magnetic and Seismic Program. 
During the period from April 27, 1940, to January 21, 

1941, a LaCour insensitive magnetograph was in operation 
at Little America. Variations of the declination and the 
horizontal and vertical components of the earth’s mag- 
netic field were recorded. Control observations were made 
with a magnetometer and a dip circle. A general de- 
scription of the magnetic observatory and the method of 
observation as well as a report on the preliminary mag- 
netic results were given. During the period from Novem- 
ber 17, 1940, to December 28, 1940, a McComb-Romberg 
seismograph was in operation at the Rockefeller Moun- 
tains. A report of the earthquakes recorded and their 
analysis were given. 


Serge A. Korff, assistant professor of physics, New York 

University. Report on Cosmie Ray Results. 

The cosmie ray program of the U. 8. Antarctie Service 
was planned with a view to throwing further light on the 
connections between cosmic rays and meteorology, and 
also on the effects produced by such high energy rays 
passing through matter. The first part of the program 
involved the operation of two meters at West Base over 
the Antaretic winter and a correlation of the records there 
obtained with temperature, pressure and other effects, 
such as magnetic variations, and also the operation of the 
instrument on board ship to obtain further data regard- 
ing the temperature coefficient and the latitude-variation. 
Finally, airplane flights to high altitudes were carried 
out, which were to be studied in connection with radio- 
sonde data. The second part, namely, studying the effects 
produced by the radiation, involved (a) operating a cos- 
mic-ray counter on shipboard for comparison with the 
electroscope data, (b) the operation of a neutron counter 
and (¢) measurement of all bursts in the cosmic ray in- 
tensity on the long-term records.. With respect to the 
first part, a pressure coefficient was determined from the 
data at West Base for each 15-day period of operation. 
It was found that the least-square solutions of the corre- 
lation between pressure and cosmic-ray intensity gave a 
slope (the pressure coefficient) and an intercept (the 
extrapolation of the cosmic ray intensity to zero pres- 
sure) both of which varied over somewhat wider limits 
than were anticipated. Further analysis showed that this 
variation was associated with changes in the light of the 
mesotron producing layer, but that contrary to the usual 
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procedure in temperature latitudes, this could not be 
represented as an external temperature-effect. This was 


found to be due to the fact that the surface temperature. 


was not a good indicator of the distribution of the atmos- 
phere in the column of air above the instrument. Using 
the radiosonde data, a new dependence upon upper atmos- 
phere conditions was computed, and better agreement was 
obtained. This was checked by the runs made on ship- 
board in zones of different surface temperatures. It is a 
pleasure to acknowledge the excellent work done by 
Messrs. E. T. Clarke, D. K. Bailey and E,. K. Smith in 
this connection. 


Arnold Court, junior meteorologist, U. S. Weather Bureau. 
Disappearance of the Tropopause During the Antarctic 
Winter. 

Complete disappearance of the tropopause above Little 
America III is revealed by the 190 radiosonde observa- 
tions made from April 25, 1940, to January 15, 1941, as 
part of the U. S. Weather Bureau’s share in the scientific 
program of the U. S. Antarctic Service. Summertime 
observations show a definite and rather warm (—50° C) 
tropepause around 9 km, above which the stratosphere is 
- 40° C or warmer. Spring and fall soundings clearly 
show the transition from the winter type, with no clearly 
defined stratosphere and with temperatures to — 80° C, to 
the summer condition. This hitherto unsuspected be- 
havior of the upper air apparently is due to seasonal dif- 
ferences in radiation, but no indications of such condi- 
tions have so far been reported in the northern hemi- 
sphere, despite daily soundings at Barrow, Nome, Fair- 
banks and other Alaskan stations, and intensive work 
in Russia and Scandinavia. None of these stations, how- 
ever, is as close to the pole as Little America III (800 
miles). Another phase of the meteorological program, 
the making of 230 pilot balloon ascents, revealed the pre- 
vailing summertime wind at high levels to be southwest 
or west-southwest, not northwest as had previously been 
assumed. On the surface, observations covering an entire 
year were obtained, 11 months of them on a complete 
4-a-day basis. Barograms were obtained in duplicate for 
the entire time, and thermograms except when winter cold 
stopped clocks. Complete wind records minute by minute 
were obtained from April 10 to camp abandonment on 


February 1. 


Herwil M. Bryant, Naval Research Laboratory, Anacostia 

Station. Biology at East Base. 

The East Base of the U. 8. Antarctic Service is well 
situated for biological study. Stonington Island, the base 
of operations, lies just a hundred statute miles within the 
Antarctic Cirele on the west coast of the Palmer Penin- 
sula. Here great glaciers flow down to the sea between 


high mountains. Precipitous cliffs, many too steep to 


hold snow, form the shore line. Although frozen-over 
eleven months of the year, the relatively shallow waters 
along the coast are rich in marine life, attracting penguin 
‘and seal alike. During summer months sea birds are 
attracted to this feeding ground; some breed on the rocky 
shore. Two Adelie penguins’ rookeries were within sledg- 
ing distance of the base. Rocks exposed on the steep cliffs 
were often encrusted with lichens, while thawing weather 
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during the short summer period formed small pools of 
fresh water, often teeming with aquatic life. The colle. 
tion of a completely representative set of specimens rep. 
resenting this region was a primary consideration. Tj, 
U. S. National Museum has received all specimens brought 
back. At the present time these are undergoing exhays. 
tive classification and investigation. In the field, , 
thorough study of the breeding Adelie penguin was made, 
Carl R. Eklund, ornithologist and assistant biologist, 
made studies on the body temperatures of Antarctic birds, 
New southern records were recorded for sub-Antarctic 
species such as the blue-eyed shag (Phalacrocorax ati. 
ceps), and the breeding southern black-backed gull (Larus 
dominicanus). Of special interest were notes on Collen. 
bola colonies and the discovery of certain mites living 
upon lichens, algae and mosses. At East Base, the first 
representative West Antarctica biological collection was 
prepared for an American institution and a general bio. 
logical picture of this unknown region, adding to the 
work of Bertram and Roberts of the British Graham Land 
Expedition (1935-1937), was recorded. 


Ernest E, Lockhart, physiologist, Massachusetts Institute 
of Technology. Acclimatization in the Antarctic. 

An attack on the problem of acclimatization by waite 
men in the Antarctic was made by studying the effect of 
sudden changes in temperature on blood pressure, heart 
rate and respiration rate. This work was extended with 
data on typical body temperature, blood pressure, heart 
and respiration rates and metabolism under basal condi- 
tions. A study of blood sugar levels was also made. The 
results of these studies may be summarized as follows: 
Although pulse pressure is not affected significantly, 
systolic and diastolic pressures increase 25 to 35 per cent. 
when a sudden change in temperature is the stimulus. 
Both the respiration rate and the heart rate are decreased 
somewhat. Under typical basal conditions pulse and 
respiration rates, blood pressure and body temperature 
are slightly lower than normals recorded in temperate 
climates. Basal metabolism averages 10 to 15 per cent. 
lower than that reported for temperate climates. Blood 
sugar levels, on the other hand, are slightly above the 
normal limit of 120 mg per cent. Although the results 
presented should be extended, those now at hand indicate 
that an acclimatization does take place in white men when 
subjected to the extreme conditions prevalent in the 
Antarctic. It is suggested that the acclimatization proc: 
ess is begun by the continual pressor action of the low 
temperature. This primary stimulus, when repeated fre- 
quently, as is the case, induces hypo-effects in the several 
endocrine systems principally involved in metabolism. 


The Friday evening lecture was given by Vilhjalmur 
Stefansson on “Military Aspects of the Aretic,” and 
was an able and timely contribution to this important 
subject. 

The program on Saturday morning consisted of ten 
papers, eight of them being from recipients of grants 
from the research funds of the society. The chief re- 
sults of these researches are given in the following 
brief abstracts : 
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Lester W. Strock, geochemist, Saratoga Springs Labora- 
tory. The Geochemical Genesis of Saratoga Mineral 
Waters and the Spectrochemical Analysis of Their 
Characteristic Trace Elements. 

The more abundant constituents of the mineral waters 
occurring at Saratoga Springs, N. Y., have been traced 
to four geochemically distinct sources. These sources, 
listed in the order in which the parent ground waters 
obtain their materials from them, are: (1) the ‘‘Camil- 
lus’? lime mud rock of the central New York Silurian 
formations which furnish the potassium and bromides and 
which has been interpreted in this work as a ‘‘bittern 
shale’’?; (2) the rock salt beds of the same Silurian 
formations which supply the chlorides and most of so- 
dium; (3) older shales and limestones underlying the salt 
beds from which some additional sodium, all the iodides, 
a very small portion of the potassium, and about half the 
calcium is obtained; and (4) the Little Falls dolomite 
which furnishes the other half of the caleium and nearly 
all the magnesium present in the Saratoga waters. The 
synthesis of Saratoga mineral waters in these four dis- 
tinct stages progresses as the parent ground waters move 
in a general eastward and later northeastward direction 
toward the Saratoga region from central New York. Dur- 
ing a large portion of their course they are confined in 
the Little Falls dolomite, in which they are trapped in the 
Schenectady basin. Their further movement eastward is 
blocked by a buried erystalline ridge, so that they are 
foreed upgrade toward Saratoga by the pressure of new 
waters from the west. Quantitative spectrochemical de- 
terminations are being made of the lesser abundant ele- 
ments in Saratoga waters, and all typical rocks of the 
geological formations involved in the above proposed 
theory of their origin. The elements zirconium and tin 
are strongly enriched in the waters. Beryllium is en- 
riched to a smaller extent, while manganese, cobalt and 
nickel are strongly depleted. Iron has been used as an 
empirical abundance standard and the abundance. ratios 
for the waters compared with similar ones for the earth’s 
silicate crust. The several thousand-fold enrichment of 
zirconium over titanium in Saratoga water, compared with 
the known ratio of these two elements in the earth’s crust, 
is proof of the exceptional geochemical properties of these 
saline-bicarbonate-rich mineral waters. This discovery 
has served as an additional incentive to search for new 
geochemical processes in nature by a spectrochemical 
analysis of the trace elements occurring in solution in all 
parts of the earth’s hydrosphere. 


Carl G, Vinson, professor of horticulture, University of 
Missouri. Isolation of Crystalline Tobaceo Mosaic 
Virus Protein Using Water Miscible Solvents. 

A modified method has been developed for isolating 
tobacco mosaic virus from juice of diseased plants. In 
this method a strong acid-phosphate buffer solution is 
used as the precipitating agent. There is no danger of 
inactivating the virus due to extremes of hydrogen ion 
concentration. Crystalline form of many substances often 
is determined by the character of the dispersions medium. 
No true erystals of the virus of tobacco mosaie have been 
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obtained, however, from any of a large number of organic 
substances, miscible with water, when used in forcing 
the virus out of an aqueous dispersion. Acetonyl acetone 
has been found superior to ether in removing the pigment 
associated with the virus in juice of diseased plants. 


Leslie A. Chambers and Werner Henle, Johnson Founda- 
tion, University of Pennsylvania. Concentration, Isola- 
tion and Determination of the Size of the Virus of in- 
fluenza A. 3 
The infectious agent of influenza A, as it occurs in 

emulsions of infected mouse lung, is associated with par- 

ticles about 100 my in diameter. Particles of similar 
size, chemical composition, density, staining properties 
and electron-microscopie appearance are derivable from 
normal lung tissue. Virus contained in the extra-embry- 
onie fluids of infected chick embryos is not associated 
with such large structures, but.may be absorbed com- 
pletely from such fluids by the particles derived from 
normal lung tissue. This, together with other evidence, 
indicates that a component of normal cells may act as 
carrier of a considerably smaller pathogenic agent. Con- 
centration of the virus from extra-embryonic fluids was 
accomplished by precipitation with protamine. Analysis 
of the resulting infectious complex indicates that the 
virus consists largely, if not entirely, of nucleoprotein. 
Ultra-eentrifugation at about 90,000 g for 90 minutes 
sedimented amost all the infective material from egg 
fluids. Sedimentation diagrams of the resuspended sedi- 
ment showed two components to be present. One of these 
gave a well-defined boundary and had a sedimentation 
constant of 31x 10-“ corresponding with a particle size 
of about 12-14 my and a molecular weight of about 

1,000,000. Fractionation by ultra-centrifugation, fol- 

lowed by protein analysis and infectivity tests, indicated 

than the heavier, less homogeneous component (S» = about 

800 + 100 x 10-*) consisted, almost entirely, of aggregates 

of the smaller units. The two sedimentable fractions 

were infectious in approximately equal dilutions. A 

minimal infectious dose contained about 10°° grams and 

therefore consisted of less than 100 particles. A size dis- 
tribution curve based on measurement of electron-micro- 
graphs of the isolated virus protein showed the particles 

to be essentially spherical and to have a modal di- 

ameter of about 11 my. This is in good agreement 

with the estimates based on the sedimentation constant 

»=31x10-". In view of this evidence the virus of 
influenza A must be regarded as one of the smallest 
pathogenic agents yet isolated. 


Herbert Shapiro, Department of Physiology, Hahnemann 
Medical College, Philadelphia. The Parthenogenetic 
Activation of Rabbit Eggs in the Unoperated Animal. 
It has been shown in earlier work that cold is an effec- 

tive agent in initiating artificial parthenogenesis in rabbit 

ova, in vitro. By inducing rabbits to ovulate as the result 
of a course of pituitary extract injections, tubal eggs of 
known age could be cooled in situ in the anesthetized 
animal, under sterile surgical conditions, by circulating 
cold water through a metal jacket into which the tube 
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was inserted. This mode of treatment did in one instance 
lead to the birth of a normal parthenogenetic female, 
capable of normal reproduction, which at this writing, 
months later, is still living. In the present series of ex- 
periments, rabbit eggs were activated parthenogenetically 
in the intact animal, without operating surgically. Rab- 
bits were made to ovulate as usual by pituitary injections. 
Cooling of the entire animal was effected by applying an 
ice pack to the doe’s flank, directly over the region of the 
Fallopian tube, as she lay anesthetized on the table. 
Rectal temperature, respiration and pulse rate were re- 
corded at regular intervals. The uterine tube, which lies 
just under the abdominal musculature, was very likely 
brought to a temperature lower than that indicated by 
the rectal thermometer. Body temperature (normally 
about 39.7° C., in the rabbit) was lowered to points vary- 
ing from 33.6° C. to 18.0° C. (92.5° F. to 64.4° F.). In 
all experiments, perfect recovery of the animals occurred. 
Eggs were secured at various intervals after the experi- 
ment by flushing the Fallopian tube, and they were then 
fixed and sectioned for microscopic study. Artificial par- 
thenogenetic activation was obtained in two animals, one 
of which contained two eggs in two cell stage, when 
examined 40 hours after the activating treatment, and 
another contained a young embryo in the early morula 
stage. More advanced stages in embryogenesis have not 
thus far been obtained. 


Francis Harper, research associate, the John Bartram 
Association, Philadelphia. William Bartram’s Status 
as a Naturalist. 

Bartram’s accuracy and even his integrity have been 
occasionally questioned for more than a century. Among 
his critics have been J. E. LeConte (in 1830), J. A. Allen, 
F. W. True, T. G. Pearson, A. H. Howell and Remington 
Kellogg. His defenders have included William Baldwin, 
J. E. LeConte (in 1854, making handsome amends for his 
earlier criticism), Sir Charles Lyell, Elliott Coues and the 
present writer. Most of the criticism directed against 
Bartram has revolved about his accounts of the Alligator 
and the ‘‘ Painted Vulture.’’ Recent investigations have 
amply vindicated him on both points. To Bartram nat- 
ural history was scarcely an exact science, but a study to 
be interpreted with something of a poet’s vision. He was 
thus entitled to a little poetic license and occasionally 
availed himself of it. Now and then he seems to have 
trusted a faulty memory. He was frequently inaccurate 
in matters of dates, distances and dimensions. He lacked 
a proper training in taxonomy. But these shortcomings 
searcely affect the general soundness and accuracy of his 
observations on plants, animals and Indians. There can 
be no question of his fundamental integrity as a natural- 
ist. 
ican natural history in the eighteenth century. 


Helen C. Palmatary, Kensington High School, Philadel- 
phia. Recent Archeological Studies in Amazonia. 
In the summer of 1941 I went to Belém, Brazil, for the 
purpose of studying the Marajé pottery in the Museu 
Goeldi, also the private collection of Dr. Carlos Estevam, 
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director of that museum. In addition to the musey, 
work, I made a trip to Marajé Island accompanied by Dr, 
Carlos Estevam, and visited two important sites there— 
Pacoval, an artificial island in Lago Arary, where the 
ancient Indians buried their dead, and Santa Brigida 
an important but little known site. Dr. Estevam ig 
some excavating at the latter site. The section of the 
island from which the pottery comes is flat campo land, 
badly flooded for more than half the year; it has neither 
trees suitable for building material nor stone from which 
implements can be made. Brief references were made to 
some of the problems which present themselvs in ¢op. 
nection with an effort to partially reconstruct the ancient 
eulture or cultures of Marajé. 


Charles Grosvenor Osgood, professor emeritus of English, 
Princeton University. The Variorum Edition of the 
Works of Edmund Spenser, Especially of the Minor 
Poems. 

The Variorum Edition of the Works of Edmund Spen- 
ser, first proposed by the late Edwin Greenlaw, of the 
Johns Hopkins University, and carried on since his death 
by Dean Frederick M. Padelford, Ray Heffner and my- 
self, has already published six volumes containing the 
The 
present project, for which as special editor I am responsi- 
ble, is the editing of the ‘‘Minor Poems’’ of Spenser. 
These will occupy two volumes larger than any yet issued. 
The first of these is in press, the second largely compiled, 
though not fully checked and revised. The work of a 
‘*Variorum’’ editor is twofold: (1) the preparation of 
a new text embodying all the help of preceding editors 
and a new collation of all the early editions; (2) the 
assembling, appraising, sifting, arranging and condensing 
of all relevant comment and lucubrations, and the addi- 
tion of the editor’s comment where it is called for. We 
trust that the text of the ‘‘Minor Poems’’ which we have 
established will become the definitive text. Certainly no 
other edition has included the examination of so many 
copies of the earliest editions. I have assembled and 
weighed all the widely scattered material I can find which 
will serve to elucidate the poet’s meaning and the com- 
position of the work. 


Leonard G, Rowntree, chief, U. 8. Medical Division, Selec- 
tive Service. The Health of Registrants and the Presi- 
dent’s Plan of Rehabilitation. 

Selective Service is charged with the function of pro- 
eurement of men for the Army. More\than 17,000,000 
men have been registered to date and more than 2,000,000 
have been examined. The average height of registrants 
examined is 674 inches. This figure is identical with that 
obtained for the Army in World War I. The average 
weight of registrants is 150 pounds, which is 8 pounds 


Army in the last war and 14 pounds more than the aver- 
age for soldiers in the civil war. Selective Service exami- 
nations reveal that great differences exist in the health in 
various parts of the country. A ‘‘health belt’’ is found 
in a group of western states centering around Colorado. 
A somewhat similar belt of good health was found to exist 
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during the last war. The poorest physical state is en- 
countered in some of the southern states. The difference 
in health in these areas is quite marked; thus for every 
10 men examined in Colorado 7 are found acceptable, 
whereas in one of the southern states only 3 are accep- 
table. ‘he physical fitness varies greatly with age. The 
average age of the registrants was 25.7 years. Of those 
21 years of age, more than 60 per cent. were fit, whereas 
those 36 years of age less than 30 per cent. were fit. The 


| Selective Service and Army boards have rejected as unfit 


for military service approximately 50 per cent. of the 
registrants examined. About 100,000 are rejected for 
illiteracy; 430,000 are totally unfit for military service, 
and 470,000 are classified as 1-B; that is they might be 
fit for limited military service were they acceptable under 
Army standards. These figures are not to be interpreted 
as representing 50 per cent. invalidism of the registrants 
examined, or as indicative of 50 per cent. illness of the 


§ population in general, They simply represent unfitness 


for military service according to the standard require- 
ments that have been set up by the Army. 

These cases of rejections are listed in Table 1. 

Because of the relatively poor physical state of 50 per 
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cent. of the registrants examined and the urgent need for 
manpower for national defense, the President has sug- 


TABLE I 
Cause No. of cases Percentage 

Dental defects ..... 188,000 - 20.9 
Cardiovascular diseases ...........- 96,000 10.6 
Musculo-skeletal defects ........... 61,000 6.8 
Mental and nervous diseases ........ 57,000 6.3 
Defective lungs, including tuberculosis 26,000 2.9 


gested that as many as possible of those rejected be 
rehabilitated. It is estimated that around 200,000 have 
remediable defects. This work of rehabilitation has been 
assigned to the Selective Service System. Plans have 
been formulated and the work is already under way. 
Rehabilitation is to be carried out in the registrant’s 
home community. Funds are to be provided for the 
medical and dental services necessitated in the rehabili- 
tation program. 


OBITUARY 


RUDOLF SCHOENHEIMER, 1898-1941 


RupoLF SCHOENHEIMER was born in Berlin, where 
he received his early education and university train- 
ing. After receiving the medical degree from the 
University of Berlin in 1922, he held for a year the 
position of resident pathologist in the Moabit Hospi- 
tal of that city. There his interest was attracted by 


| the problem of atherosclerosis and his first published 


works, dating from that period, relate to the produc- 
tion of this condition in experimental animals by the 
administration of cholesterol. Recognizing his need 
for a wider knowledge of biochemistry, he then studied 
for three years under Karl Thomas of Leipzig, from 
whose laboratory he published, early in 1926, an 
ingenious method for the preparation of peptides. 


s During these years of supplementary training, 


Schoenheimer held a fellowship of the Rockefeller 
Foundation. 

The next move was to the Pathological Institute of 
the University of Freiburg, where in 1926 he joined, 
as chemist, the staff of Ludwig Aschoff, who exerted 
a marked influence on his scientifie development. 
Here, along with his regular duties in the investigation 
of pathologieal material, he again took up the bio- 
chemical study of the sterols. In 1927 he became the 
active, and in 1931 the titular, head of his division. 
During this period his researches related mainly to 
the metabolism of cholesterol and were continued in 
this field when, in 1930, he came to this country for 
a year as Douglas Smith Fellow in the Department 


of Surgery of the University of Chicago. After his 
return to Freiburg in 1931 his work, continued with 
the support of the Josiah Macy Jr. Foundation, 
was rudely interrupted by political developments 
within Germany in the spring of 1933. The last study 
completed in the Freiburg laboratory was reported 
in the Journal of Biological Chemistry; it established 
the important finding that in the normal mammalian 
organism cholesterol is continually and extensively 
synthesized and degraded in the tissues. 

The Department of Biochemistry of Columbia Uni- 
versity was fortunate in being able to provide facili- 
ties for Schoenheimer’s subsequent researches. The 
first report published by him from this laboratory, 
recording the normal oceurrence of cetyl alcohol in 
intestinal contents, has a peculiar significance in its 
bearing on his subsequent work on the intermediary 
metabolism of fatty acids. In collaboration with W. 
M. Sperry, he developed a valuable method for the 
precise determination of minute quantities of free and 
combined cholesterol and applied this technique to a 
comparative study of serum and plasma. 

In 1934 Schoenheimer made a new contact which 
proved to exert a fundamental influence on the nature 
of his work. In order to exploit the availability of 
deuterium, discovered by Urey in 1932, for the devel- 
opment of biological research, the Rockefeller Foun- 
dation established a fund to enable chemists trained 
in deuterium techniques to apply their special knowl- 
edge to biochemical and allied problems. Under these 
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auspices David Rittenberg came from Urey’s group 
to the laboratory in which Schoenheimer had been 
working for a year. From their association there 
developed the idea of employing a stable isotope as a 
label in organic compounds, destined for experiments 
in intermediary metabolism, which should be biochemi- 
eally indistinguishable from their natural analogues. 
Justification for this scheme was found in the estab- 
lished fact that the hydrogen in organic matter dis- 
plays the same isotope abundance as that in common 
water. Exploratory experiments soon showed that 
the feeding of 4,5-deuteriocoprostanone led to the 
presence of deuteriocoprosterol in the feces and that 
the ingestion of fat containing combined deuterio- 
stearic acid was, surprisingly, followed by the rapid 
deposition of a large proportion of it in the body fats. 

A similar effect was then observed to occur in ani- 
mals the body fluids of which were enriched with 
heavy water; deuterio fatty acids appeared in the 
depot fats and reached a maximum in a strikingly 
short time. Conversely, with ordinary water in the 
body fluids, the isotopic label in the depot fats dis- 
appeared equally rapidly. This rapid interchange 
between components of the diet and of the tissues 
proved on further investigation to involve not only 
direct replacement of chemically identical fatty acids 
but rapid transformations, notably desaturation, satu- 
ration, degradation, elongation and reduction to alco- 
hols. The only natural fatty acids which appeared 
not to be synthesized by the rat were the highly un- 
saturated acids known to be essential for health. 

As soon as the stable isotope of nitrogen, N*, 
became available, Schoenheimer and his colleagues 
applied it to an analogous study of protein metabo- 
lism. Amino acids synthesized from isotopic ammonia 
and added in small quantities to the diet of. adult 
rats in nitrogen equilibrium were found to be rapidly 
and extensively incorporated in the tissue proteins. 
Like the fatty acids, they also gave evidence of chemi- 
eal transformations; after the ingestion of isotopic 
amino acids or ammonia, heavy nitrogen was found 
in all amino acids isolated from the proteins, except 
lysine. Advantage was also taken of the possibility 
of labeling compounds with both isotopes, the ratio 
of which in the products isolated from tissue proteins 
indicated the extent to which the carbon chain of an 
amino acid had followed a different metabolie path- 
way from that of the nitrogen atom. 

As a result of Schoenheimer’s investigations, of 
which but a few examples have here been outlined, 
there has emerged a concept of metabolic “regenera- 
tion,” wherein the central idea is the continual release 
and uptake of chemical substances by tissues to and 
from a cireulating metabolic “pool.” Coincident with 
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these cyclic processes there occur among the ¢op, 
ponents of the pool multitudinous chemical reactions 
of which only relatively few are concerned with elinn, 
nation of waste products. These general interpret,. 
tions were summarized by Schoenheimer in his Harvey 
Lecture of 1937 and his Dunham Lectures of 194], 
Schoenheimer died by suicide, at the height of his 


_-productive career, on September 11, 1941. Few ma 


had more reason for desiring to live; his work gay 
him intense satisfaction, and its increasing importang 
was widely recognized. He was surrounded by ¢. 
voted friends; all who knew him held him in admin. 
tion and affection. He leaves his mother, a brother; 
his widow, Salome Gliicksohn Schoenheimer, is 
accomplished embryologist. 

One of Schoenheimer’s most striking characteristic 
was his ability to correlate pertinent facts from highly 
diversified branches of knowledge and bring them ty 
bear upon problems under immediate consideration, 
He not only sought the advice of experts in fieli 
other than his own, but freely discussed his scientific 
plans with his colleagues as well as his direct collabo. By 
rators. He led his research group with tact, under. 
standing and constant stimulation. 


Hans T. Cuarke 
DEPARTMENT OF BIOCHEMISTRY, 
COLLEGE OF PHYSICIANS AND SURGEONS, 
COLUMBIA UNIVERSITY 


DEATHS AND MEMORIALS 
Dr. THomas Herpert Norton, research chemist, 
from 1883 to 1900 professor of chemistry at the Uni- ff 
versity of Cincinnati, died on December 2 at the age FF 
of ninety years. : 


Dr. SHEPARD ATCHISON, since 1912 professor 


and head of the department of mathematics at Wash- 
ington and Jefferson College, died on November 21, 
at the age of fifty-nine years. 


Dr. FrepErRICK Hutton German, director of the 
Hillside Laboratory at Stamford, Conn., from 1909 to 
1915 associate professor of chemistry at Bryn Maw 
College, died on December 2 at the age of sixty-four 
years. 


A MEMORIAL service for the late Walter Grange? 
under the auspices of the American Museum of Nat- 
ural History and the Explorers Club of New York 
was held on November 25. 


AccorpinG to an Associated Press dispatch the Gov- 
ernment of Newfoundland has issued a five-cent pos 
tage stamp in honor of the late Sir Wilfred Grenfell 
medical missionary, commemorating the fiftieth anni 
versary of the founding of the Grenfell Mission. 
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SCIENTIFIC EVENTS 


THE SHORTAGE OF PHYSICIANS IN THE 
UNITED STATES 

Tue acute shortage of physicians in the United 

States, which has become critical in certain areas due 


® to the added requirements of the Army and Navy and 
© jecfense industries, is discussed in a report by the Na- 


tional Committee for Resettlement of Foreign Physi- 
cians, published in the Journal of the American Med- 
ical Association. For almost three years this com- 


B nite, of which Dr. David L. Edsall is chairman and 


Dr. Tracy J. Putnam, vice-chairman, has been assist- 
ing qualified emigré physicians to adapt themselves 
to American standards and resettling them in those 
medically under-manned areas of the country where 
they can be most useful. 

Fifteen hundred qualified emigré physicians are 
available for placement in rural districts or in hos- 
pitals which are in serious need of internes. The 
committee already has a record of more than twelve 
hundred successful placements, seven hundred in hos- 
pitals and five hundred in rural practice. Four thou- 
sand physicians have registered with the committee 
out of the total of fifty-five hundred foreign physi- 
cians who have come to the United States in the past 
eight years. 

American medical authorities may well follow the 
plan which the British have adopted to take advan- 
tage of the services of emigré physicians. Our own 
needs are no less urgent. The Office of Production 
Management and other agencies estimate that within 
the next six months there will be a ten per cent. de- 
crease in the number of physicians available for civil 


; wants. Certain states will be more seriously affected 


than others. The steady shift of American physi- 
cians from rural to urban areas in the past fifteen 
years has resulted in a serious disproportion in the 
ratio of physicians to the population. Only twenty 
per cent. of the medical graduates of 1920 to 1925 
have settled in communities of 5,000 or less, even 
though such communities contain nearly half the 
population of the country. The general proportion 
of physicians in cities of 100,000 or over increased 
from 37.9 per cent. in 1923 to 46.2 per cent. in 1931. 

The committee urges that serious consideration be 
given immediately to the problem of speeding up the 
resettlement of emigré physicians. The House of 
Delegates of the American Medical Association has 
officially recommended the use of these physicians. 
Federal Public Health authorities have recorded simi- 
lar opinions. Under the present circumstances, it 
would be unwise to overlook any opportunity to 


supply medical services to those areas which need 
them most. 


The American Medical Association and the Public 
Health authorities should take up this task, in the 
opinion of the committee. The successful records of 
the men and women placed by the committee are 
proof of their adaptability to our national needs. 
Proper resettlement and the acceptance of some quali- 
fied emigrés for Army and Navy needs, the Indian 
Service and other public agencies will protect native 
Americans against permanent loss of practice, if 
ealled to military service. This will also avoid over- 
crowding and undue competition in many cities. 


THE NATIONAL MALARIA COMMITTEE 


At the twenty-fourth annual meeting of the Na- 
tional Malaria Committee, held at St. Louis, Mo., from 
November 11 to 13, held conjointly with the Southern 
Medical Association, an amendment to the constitu- 
tion was adopted whereby the name of the organiza- 
tion was changed to the National Malaria Society. 
Plans were developed for the publication of a period- 
ical, to appear initially as an annual, which will be 
known as the Journal of the National Malaria Society. 
Publication will be in charge of an editorial board ap- 
pointed for staggered three-year terms. The initial 
board ineludes Colonel Charles F. Craig, M.C., U.S.A., 
Ret., Dr. Justin Andrews and Nelson H. Rector. 
The officers elected include: | 


H onorary President, Dr. L. O. Howard, Washington, 


D. C. 
President, J. H. O’Neill, New Orleans, La. 
President-elect, Colonel J. S. Simmons, Washington, 
D. C. 
Vice-president, Dr. H. W. Brown, Chapel Hill, .N. C. 
Secretary-Treasurer, Dr. Mark F. Boyd, P. O. Box 997, 
Tallahassee, Florida. 


The president appointed Dr. H. C. Clark, Panama 
City, representative from the society to the council of 
the American Association for the Advancement of 
Science. 

The unexpected death of Dr. J. N. Baker, Moni- 
gomery, Ala., the chairman, three days before the 
meeting, was deeply felt by all in attendance. 


RESIGNATION OF DR. RAPPLEYE AS COM- 
MISSIONER OF THE DEPARTMENT OF 
HOSPITALS OF THE CITY OF 
NEW YORK 


Tue following resolution has been passed by the 
council of the New York Academy of Medicine: 


When Dr. Willard C. Rappleye agreed to assume the 
duties of Commissioner of the Department of Hospitals 
of the City of New York, it was with the understanding 
that it would be for a year and three months, that is, to 
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the end of the second term of the mayor’s incumbency in 
office, so that he might return to his duties as Dean of the 
College of Physicians and Surgeons of Columbia Uni- 
versity on January 1, 1942. 

To the difficult task of Commissioner of Hospitals, Dr. 
Rappleye brought his recognized administrative ability, 
vigor, persuasive powers and a high civic spirit. These 
qualifications blended very well with the pattern which 
had been developed by his predecessor and as a result 
the work of the Department of Hospitals has continued 
on a high plane to the benefit of the sick, of medical edu- 
cation and of community relationships. 

‘In view of the pending resignation of Dr. Rappleye, the 
New York Academy of Medicine wishes to go on record 
as urging him to continue as Commissioner of Hospitals, 
particularly in view of the exceptionally heavy responsi- 
bilities which the Department of Hospitals is to face dur- 
ing this period of national peril. 

Copies of the resolution were addressed to Presi- 
dent Butler, of Columbia University, and to the mayor, 
Fiorello La Guardia. 


THE AMERICAN SOCIETY OF MECHAN- 
ICAL ENGINEERS 

THE American Society of Mechanical Engineers at 
its annual dinner on December 3 conferred five honor- 
ary memberships, which were presented by William 
A. Hanley, the retiring president. These were Clar- 
ence Decatur Howe, minister of munitions and sup- 
plies for Canada; Rear Admiral Samuel M. Robinson, 
chief of the Bureau of Ships, U. S. Navy; Major Gen- 
eral Charles M. Wesson, chief of ordnance, U. S. 
Army; Leon Pratt Alford, chairman of the depart- 
ment of administrative engineering, New York Uni- 
versity, and Aurel Stodola, formerly professor of me- 
chanical engineering, Technical University, Zurich, 
Switzerland. 

James W. Parker, vice-president in charge of engi- 
neering of the Detroit Edison Company, took office as 
president on December 5. He succeeds William A. 
Hanley as president of the society. 

Four newly elected vice-pr2sidents and three new 
managers of the society also took office as members 
of the council. The vice-presidents, who will serve 
until December, 1943, are Clarke F. Freeman, of Prov- 
idence, R. I., senior vice-president and engineer of 
the Manufacturers Mutual Fire Insurance Company; 
Clair B. Peck, managing editor of Railway Mechan- 
ical Engineering; W. H. Winterrowd, vice-president 
in charge of operations, Baldwin Locomotive Works, 


Eddystone, Pa., and W. R. Woolrich, dean of the 


College of Engineering of the University of Texas. 
The new managers, elected until December, 1944, 
are; William G. Christy, smoke abatement engineer of 
Hudson County, N. J.; Herbert L. Eggleston, man- 
ager of gas and refining departments, Gilmore Oil 
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Company, Los Angeles, and Thomas 8. McEwan, ey. 
sulting management engineer of Chicago. 


AWARD TO THE DOW CHEMICAL 
COMPANY 

THe 1941 Award for Chemical Engineering 
Achievement was presented on December 2 at a dinne 
at the University Club, New York City, to the Doy 
Chemical Company, Midland, Mich., for its pionee;. 
ing research in the recovery of metallic magnesiuy 
from sea water. The presentation was made by (oi. 
onel Alfred H. White, chairman of the award con. 
mittee and head of the department of chemical anj 
metallurgical engineering of the University of Mich 
igan. The award is presented biennially by the Me. 
Graw-Hill magazine, Chemical and Metallurgical En. 
gineering, to the company which in the opinion of the 
Committee of Award has contributed the most mer- 
torious advance to the industry and profession. In 
presenting the award to Dr. Dow, Colonel White said; 


The company which receives this award has a wonder. 
ful record of past achievement in development of processes 
and also in development of men. The award is made for 
a very recent specific achievement, but this achievement 
would not have been possible without the organization 
built up through many years. 

Since 1940 this company has built on the coast of Texas 
a huge plant constructed primarily to extract metallic 
magnesium from the ocean water, but also to manufacture 
bromine, ethylene bromide and a number of other chen- 
icals. This is the first plant in the world to extract metal 
commercially from ocean water. It is for this specific 
achievement that the 1940 Award for Chemical Engineer- 
ing Achievement is conferred. 


Dr. Willard H. Dow, president and chairman of 
the board of the company, accepted the bronze plaque 
symbolizing the award in behalf of his company. S. 
D. Kirkpatrick, editor of Chemical and Metallurgical 
Engineering and president-elect of the American In- 
stitute of Chemical Engineers, acted as toastmaster 
and introduced the speakers. The dinner was held in 
connection with the eighteenth National Exposition 
of the Chemical Industries, at Grand Central Palace. 

The award was established in 1933 and is presented 
biennially in recognition to group effort and accom- 
plishment of a company rather than to an individual. 
Previous recipients of the award are: 


1933, Carbide and Carbon Chemicals Corporation for the 
development of synthetic organic chemicals from petro- 
leum and natural gas. 1935, Organic Chemicals Depart: 
ment of the du Pont Company, for the development of 
synthetic rubber from acetylene and synthetic camphor 
from American turpentine. 1937, Standard Oil De- 
velopment Company for synthetic aviation fuels and re- 
lated products from petroleum. 1941, the Dow Chemical 
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Company for the development of a successful process for 
recovering metallic magnesium from ocean water—the 


© arst metal to be obtained in commercial quantities from 
the ocean in the history of the world. 


AWARDS OF THE CHARLES FREDERICK 
CHANDLER MEDAL 

Awarps of the Charles Frederick Chandler Medal 

of Columbia University have been made to two broth- 

ers, Dr. Robert R. Williams, chemical director of the 

Bell Telephone Laboratories of New York, and Pro- 


E fessor Roger J. Williams, of the University of Texas. 


Dr. Robert R. Williams was cited for “his years of 
work on the isolation of Vitamin B, and his contribu- 
tions to the elucidation of its chemical structure.” 
Vitamin B,, which he synthesized and named thiamin, 
is the antineuritic beriberi vitamin, vital to nerve 


© health and life. 


The award to Professor Roger J. Williams was 
made in recognition of his discovery of pantothenic 


| acid, powerful regulator of growth popularly known 
as “the acid of life” and for his contributions to the 


knowledge of the Vitamin B complex. 
This is the first double award of the medal since 
it was established in 1910 in honor of Dr. Charles 


= Frederick Chandler, professor of chemistry at Colum- 


bia University, pioneer in industrial chemistry. The 
formal presentation will take place in February at a 
ceremony in Havemeyer Hall, at which each of the 
1942 recipients will receive a medal and each will 
deliver a lecture. 
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Dr. Robert R. Williams, in addition to his work on 
Vitamin B,, has contributed to industrial chemistry 
through his leadership of an organization of 140 
workers in the Bell Telephone Laboratories, of which 
he has been chemical director for the last seventeen 
years. 

Pantothenic acid, for the discovery of which Dr. 
Roger J. Williams received the award, is one of the 
most important components of the vague “bios” of the 
period twenty years earlier. It represents the first 
example of a compound whose structure has been 
elucidated in spite of the fact that its isolation in 
pure form has so far not been possible. 

In investigating bios Dr. Williams, working with the 
purest material he could obtain, devised new modes of 
characterization of the substance in terms of physico- 
chemical and physiological properties which furnished 
the clues for the later verification of its structure by 
synthesis at the Merck Laboratories with his collabo- 
ration. This work led to the exploration of many 
other plant growth stimulants to which he gave the 
name “nutrilites.” 

Professor Arthur W. Thomas was chairman of the 
Chandler Award Committee. Other members were 
Professors Leo H. Baekeland and Arthur W. Hixson. 
There have been seventeen previous recipients of the 
medal. The last award was made in 1939 to Thomas 
H. Chilton, director of the technical division of the 
engineering department of E. I. du Pont de Nemours 


and Company at Wilmington. 


SCIENTIFIC NOTES AND NEWS 


THe John Fritz Medal for 1942 has been awarded 
to Dr. Everette Lee DeGolyer, consulting petroleum 
engineer, of Dallas, Texas, and president of the Fel- 
mont Corporation, in recognition of his work on the 
application of geophysical exploration to the search 
for oil fields. The award, which is sponsored by the 
four leading national engineering societies, will be 
presented to Dr. DeGolyer at a dinner of the Amer- 
ican Institute of Mining and Metallurgical Engineers 
at the Waldorf-Astoria Hotel, New York City, on 
January 14. 


Dr. Tom Dovetas Spies, of the School of Medicine 
of the University of Cincinnati and Hillman Hos- 
pital, Birmingham, Ala., in recognition of his work 
with nicotinie acid, was presented at a meeting on 
December 8 in Washington with the Award of Dis- 
tinction of the American Pharmaceutical Manufac- 
turers’ Association. This award is made annually to 
an investigator who, in the opinion of the committee, 
has made a fundamental contribution to public health 
in the field of drug therapy. Last year Dr. Perrin 


Long, of the Johns Hopkins School of Medicine, re- 
ceived the award for his study of the use of the sulfa 
drugs. 

TueE Lister Medal for 1942, which is given in recog- 
nition of distinguished contributions to surgical sci- 


ence, has been awarded to Dr. Evarts A. Graham, 


professor of surgery in Washington University, and 
he will deliver the Lister Memorial Lectures in 1942, 
or later, under the auspices of the Royal College of 
Surgeons of England. 


THE council of the Royal Horticultural Society, 
London, has made the following awards for the year 
1941: Victoria Medal of Honor.—E. L. Hillier, for 
his work in the introduction of new and rare plants. 
Associateship of Honor.—W. D. Besant, director of 
parks and botanic gardens, Glasgow; G. F. Hallett, 
head gardener at Lilford Hall, Oundle, Peterborough ; 
F. Streeter, head gardener at Petworth Park, Sussex; 
H. Windibank, head gardener at Frensham Hall, 
Haslemere. Veitch Memorial Medals and Prizes.— 
B. Y. Morrison, Washington, D. C., gold medal for 
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his work for horticulture both in America and in 
England; R. F. Wilson, gold medal for his work in 
connection with the horticultural color chart; Mrs. 
Malby, silver medal and £25 for her photographic 
work on garden subjects. Loder Rhododendron Cup. 
—Dr. J. Maequeen Cowan, for his work on the botany 
of the rhododendron. 


A NEw wing of the Barros Luco Hospital at San- 
tiago, Chile, has been named for Dr. Joseph Francis 
McCarthy, professor of urology at Columbia Univer- 
sity and director of the department of urology of New 
York Polyclinic Medical School and Hospital. 


Dr. Ernest Escuancon, professor of astronomy at 
the University of Paris, director of the Paris and 
Meudon Observatories, has been elected president of 
the French Academy of Sciences for 1942. 


Dr. Roy Youne has been elected president of the 
Royal Faculty of Physicians and Surgeons at 
Glasgow. 

At the annual meeting at St. Louis on December 4 
of the American Society of Refrigerating Engineers, 
Dr. William R. Hainsworth, of New York, vice-presi- 
dent in charge of engineering of Servel, Inc., who 
has been engaged for more than twenty years in re- 
search on the problem of refrigeration, was elected 
president. He succeeds L. L. Lewis, vice-president 
of the Carrier Corporation, Syracuse, N. Y. 


At the second annual meeting of the Nevada Acad- 
emy of Natural Sciences, held on November 19 at the 
University of Nevada, Ira La Rivers, of Reno, was 
reelected president, J. R. Alcorn, of Fallon, was 
elected vice-president, and Dr. Harry E. Wheeler 
was elected secretary-treasurer. Dr. Philip A. Lehen- 
bauer, Dr. W. D. Billings, Dr. Frank Richardson, 
Dr. E. W. Lowrance, all of Reno, were elected mem- 
bers of the executive committee. 


Dr. James H. McGrecor, since 1924 professor of 
zoology at Columbia University, who has been asso- 
ciated with the faculty since 1897, when he was ap- 
pointed assistant in zoology, will retire next year. 
The Pre-Medical Society of the university is giving a 
testimonial banquet in his honor on December 12. 


Dr. JoHN BEATTIE, conservator of the museum and 
director of research of the Royal College of Sur- 
geons of England, has been appointed Bernhard 
Baron research professor of the college. 


Dr. Hiram A. Jones, director of health and phys- 
ical education for the State of New York at Albany, 
has been elected chairman of school and of the college 
coordinators for the national health program. 


Dr. Junius Senproy, JR., of the department of ex- 
perimental medicine of Loyola University School of 
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Medicine, has accepted an assignment under the \). 
tional Research Defense Committee. 


Dr. C. Stacy FRENCH, research instructor in chey, 
istry at the University of Chicago, has been appointe 
assistant professor in the department of botany ,j 
the University of Minnesota. 


Dr. Rosert A. MiuuEr, director of libraries at th 
University of Nebraska since 1937, has been mag 
director of libraries at Indiana University. He wij 
take up this work on March 1. 


ProFessor CHARLES G. Kina, of the University of 
Pittsburgh, and Dr. H. E. Longenecker, Buhl Foun. 
dation research fellow and assistant professor of 
chemistry at the university, will direct a study on the 


nature of fats and oils under the first of the felloy. & 


ships in nutrition recently offered by Swift and Con. 
pany, Chicago, of which Dr. R. C. Newton is vice. 
president in charge of research. Dr. Karl F. Mattil, 
of the Pennsylvania State College, has been appointed 
research fellow under the Swift grant. He will study 
the nutritive properties of foods and their applica- 
tion to the improvement of American diet and health. 


Dr. Ray TREICHLER has been appointed by the U. §. 


Fish and Wildlife Service to take charge of the r- 


cently established biochemical unit in the Food Habits 
Laboratory at the Patuxent Research Refuge at 
Bowie, Md. He will be engaged chiefly in chemical 
and nutritional investigations of the natural foods of 


wildlife and in biochemical studies of animals in the & 


laboratory to determine the effects of different diets. 


Dr. JuLIAN ey, secretary of the Zoological 
Society of London, has arrived in New York after 
traveling to Canada from England in a convoy. He 
will lecture on war-time changes in Great Britain. 


Dr. C. H. Keuuaway, director of the John and 
Eliza Hall Institute, Melbourne, Australia, is visiting 
the United States. 


ProFressor JoE WeEBB PEOPLES, of the department 
of geology of Wesleyan University, is spending part 
of a sabbatical year at Northwestern University. In 
collaboration with Professor A. lL. Howland he is at 
work on a government report. 


THE Rockefeller Foundation has made a grant of 
£1,000 to the University of Oxford towards the cos! 
during 1942 of research on the growth of and reget- 
eration of nerves to be undertaken by Dr. J. 2. 
Young in the department of zoology and comparative 
anatomy. 


Dr. WALDEMAR KAEMPFFERT, science editor of The 
New York Times, gave on December 11 the first of 4 
series of lectures and demonstrations on modern de 
velopments in industry, under the auspices of the 
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department of vocational education of the New York 
University School of Education. He spoke on “The 
Contribution of Seience to Industrial Development.” 


Dr. Arno B. LuckHarpt, professor of physiology 


™ at the School of Medicine of the University of Chi- 


cage, lectured under the auspices of the Robert Son- 
nenschein Study Group for Medical History at the 
Michael Reese Hospital on December 10 on “Dr. Wil- 
liam Beaumont and the Medical Epic of the North- 


west Territory.” 


Dr. Rospert F. Lorn, professor of medicine at the 
College of Physicians and Surgeons, Columbia Uni- 
versity, will deliver on December 18 the third Harvey 
Society Lecture of the current series at the New York 
Academy of Medicine. He will speak on “The Ad- 
renal Cortex and Electrolyte Behavior.” 


Dr. Freperick A. Couuer, professor and director 
of the department of surgery at the University of 
Michigan Hospital, will give the ninth E. Starr Judd 
Lecture at the University of Minnesota on January 
21. He will review “Studies on Water and Electro- 
lyte Balance in Surgical Patients.” Dr. E. Starr 
Judd, an alumnus of the Medical School of the Uni- 
versity of Minnesota, established this annual lecture- 
ship in surgery a few years before his death. 


Positions paying $4,600 a year in the Bureau of 
Plant Industry of the Department of Agriculture will 
be filled from a eivil-service examination for floricul- 
turists, olericulturists and plant pathologists. A writ- 
ten test will not be given, but applicants will be rated 
on their education and experience. These are “re- 
search” positions involving the supervision of assis- 
tants and the preparation of manuscripts for publica- 
tion as well as the handling of technical correspon- 
dence. Applicants must have completed a 4-year 
college course with major study in biological science, 
and must have had responsible research experience, 


© although for part of this experience certain graduate 


study may be utilized. Those interested in these 
positions are urged to look upon them as the begin- 
ning of a eareer in the government service. Applica- 
tions must be on file with the U. S. Civil Service Com- 
mission at Washington, D. C., not later than January 
3, 1942. 


THE Bloede Scholarship of the Chemists’ Club is 
available for the year 1942-43. Applications will be 
received beginning on January 1 and closing on March 
1. This scholarship is awarded in alternate years and 
provides a stipend of $580, payable in semi-annual 
instalments. Candidates are limited to men entering 
their last year of post-graduate work leading to the 
Ph.D. degree in chemistry or chemical engineering in 


an institution of recognized standing. Application 
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blanks may be obtained after January 1 from the 
Secretary, the Chemists’ Club, 52 East 41st Street, 
New York, N. Y. 


THE annual meeting of the History of Science So- 
ciety will be held at Chicago in conjunction with the 
American Historical Association on December 30 and 
31. 


Because of the large amount of work being done 
by the National Academy of Sciences and National 
Research Council committees in an advisory capacity 
to the government during the present emergency, and 
because exhibit and other rooms formerly open to the 
publie are now occupied as offices, the Council of the 
National Academy of Sciences has directed that the 
National Academy of Sciences Building be closed to 
the public until further notice. The National Acad- 
emy of Sciences regrets that this step is necessary, 
but will, as soon as circumstances permit, reinstall 
exhibits of scientific interest to the public. The 1942 
annual meeting of the academy will be held in the 
academy building as usual (April 27, 28, 29); but 
attendance at the scientific sessions will be limited to 
academy members, their invited guests, the press and 
to non-members who present papers before the acad- 
emy. Hitherto these sessions have been open to the 
general public. It is regretted that programs, as well 
as abstracts of the papers, will be available only to 
members of the academy and to the press. 


WITH a view toward serving not only the needs of 
the present emergency, but also those of future re- 
construction and development, it is now planned to 
integrate the activities of the past few years at New 
York University by establishing an Institute for Ap- 
plied Mathematics. 


THE Kansas City-Western Dental College has been 
merged with the University of Kansas Citz. Dean 
Roy J. Rinehart will continue as administrative head 
and will also serve on the advisory council of the 
University Board of Trustees. 


An Associated Press dispatch reports that the 
Viehy Government has announced the establishment 
of the Alexis Carrel Foundation for Study of Human 
Problems, under the direction of Dr. Carrel. Dr. 
Carrel went to France on March 15 to make a study 
of the physical effects of blockade conditions and mal- 
nutrition, and has since been living in the occupied 
zone. 

THE organization of a research foundation by the 
Alumni Association of the University of Washington 
to aid in scientific investigation and in the applica- 
tion of the results of research in the development of 
the state has been approved by the Board of Regents 
of the university. The organization, which will be 
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incorporated as an independent and non-profit foun- 
dation, will be a corporation working in close har- 
mony with the university but managed by a board of 
eleven trustees. Under the incorporation the foun- 
dation will be able to receive all types of bequests, 
gifts, assignments of patents, royalties, ete. It will 
be a business corporation so far as contracts, trust 
agreements, licenses and buying and selling are con- 
cerned. 


The News Edition of the American Chemical So- 
ciety states that the National Aniline and Chemical 
Company, a subsidiary of Allied Chemical and Dye 
Corporation, New York, is being merged with the 
parent company. Its business will be conducted as 
the National Aniline and Chemical Division of the 
Allied Chemical and Dye Corporation. B. A. Lud- 
wig, president of National Aniline, and E. W. Clark, 
president of the Barrett Company, another subsidi- 
ary, have been appointed vice-presidents of Allied 
Chemical and Dye Corporation. 


Tue RCA electron microscope has been adjudged 
the winner in a Products Design contest entered by 
hundreds of American manufacturers which was con- 
ducted by Electrical Manufacturing on the grounds 
of its basic design and its outstanding external ap- 
pearance, and a descriptive “Award Paper” pre- 
pared by Theodore A. Smith, of the RCA Engineer- 
ing Products Division. 

It is reported in The British Medical Journal that 
at the suggestion of Dr. G. Jedlewski, medical adviser 
to M. Raczkiewicz, the Polish President, a special 
medical board has been formed in London to prepare 


DISCUSSION 


THE ROLE OF THE BURROWING OWL AND 
THE STICKTIGHT FLEA IN THE 
SPREAD OF PLAGUE 


Durine the spring and summer of 1941 a study 
was made of a plague epizootic then in progress 
among the ground squirrels (Citellus beecheyi) to 
the east and south of Bakersfield, Kern County, Cali- 
fornia. Proof of the identity of the disease was ob- 
tained by the isolation of Pasteurella pestis from the 
tissues of infected squirrels as well as from various 
species of flea found on the rodent hosts. From an 
epidemiological point of view the possible methods 


_ of spread of the disease are of particular interest, 


and in this connection the following sequence of facts 
is considered worthy of special notice. 

(1) In this epizootic, which was discovered by a 
survey crew of the California State Department of 
Public Health, the first squirrel to be proven plague- 
infected was obtained on April 29, 1941, on the El 
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plans for fighting epidemics which may break out j, 
Poland at the end of the war, and thus to prevent th, 
spread of infectious disease to Western Europe anj 
Great Britain. The board, acting in conjunction wit) 
the Ministry of Health, will also collect medical sup. 
plies so that immediate help may be ready at the en 
of the war. 


A Unitep Press dispatch from Berlin dated Dp. 
cember 3 reads: “Reports from Berlin said that the 
University of Brussels had begun a sit-down strike 
against German occupation authorities and that the 
Germans had served an ultimatum ordering the fz. 
ulty to reopen the school to-morrow ‘or take the con. 
sequences.’ The trouble, according to the Brussele 
Zeitung, began when the Germans ordered eighteen 
Flemish professors put on the staff, which had hee 
entirely French. University authorities objected to 
three of the Germans’ candidates, one of whom the 
newspaper described as ‘a Flemish activist in the 
World War period.’ The other two were said to be 
strongly pro-German.” 


Ir is stated in The New York Times that filming of 
a documentary motion picture on nutrition has bee 
started in Hollywood under the sponsorship of Pau! 
V. MeNutt, Federal Security Administrator. The 
film is a project of the Office of Defense Health ani 
Welfare Services and is being produced by the & 
American Film Center which is supported by th Py” 
Rockefeller Foundation. 

A Grant of $50,000 has been made by the Con- f) 
monwealth Fund to the American Bureau for Medical FF 
Aid to China, for the support of the Emergency Med- F by 
ical Service Training School in Kweiyang, China. FF 


Tejon ranch, at a spot about twelve miles due east of 
Wheeler Ridge. The outbreak was evidently neariny 
the close of its active phase in this area, for no ir & 
fected animals were found here after May 1, but the 7 
infection appeared to linger on in the flea population, F 
for fleas obtained from squirrels as late as May 1i 
still had living plague organisms in their digestive § 
tracts. 

(2) Among the fleas collected from ground squit- 
rels in near-by areas were specimens of the sticktigh! 
flea (Echidnophaga gallinacea), a species of & 
tremely wide geographical and hostal oceurrence i 
the United States. It is found abundantly on chick 
ens and other domestic fowl, on rats and variou 
wild rodents, and on such predators as the coyots & 
Cooper’s hawk and burrowing owl.!}?_ The last-mer 


Fox, ‘‘ Fleas of Eastern United States,’’ Iowa State 
College Press, Ames, Iowa, 11-12, 1940. 
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in tioed of these hosts, the burrowing owl (Speotyto 
the cunicularia), was seen frequently at low altitudes in 
and areas where the plague epizootic was in force. The 
ith F association of burrowing owls with colonies of 
ground squirrels is a well-known fact, and the ob- 
enj [ee vious possibilities of contact between them need 
™ hardly be mentioned. 
De. (3) On June 28, 1941, a specimen of the burrow- 
ing owl taken on the El] Tejon ranch about five miles 
© west of the plague area yielded 70 individuals of EZ. 
the ean gallinacea, which upon mass-inoculation into a test 
guinea pig proved to be infected with plague organ- 


. ™ isms. A post-mortem examination of the owl could 
slop oe not be made at the time, but the possibility that this 
on bird was the souree of infection for these particular 
een Em fleas seems remote, as it is generally agreed that birds 


 t are not susceptible to plague. This is apparently the 
the (em first record of a bird host as a carrier of plague-in- 
the [eu fected parasites, and the first demonstration of natural 
, be feu plague infection in this species of flea. Experiments 
© are now in progress to determine the vector efficiency® 
© of this flea. 

As long ago as 1909 Rucker* suggested that the 


we © burrowing owl might play an important part in the 
aul 

The ee “ssemination of plague as a carrier of infected fleas, 
a © but his remarks were not supported by any direct 


the evidence. More recently Jellison® has diseussed the 
the "role of predatory birds in the spread of plague and 
has shown that rodent fleas of various species are 
©} frequently transported on freshly killed hosts to the 


Om BS nests; however, in no instance was the presence of 
° plague established. The fact that plague has now 
been isolated from a species of flea common to both 

"rodent and bird hosts, and from specimens actually 
Pobtained from a bird, finally lends supportive evi- 
MH dence to an old theory and adds another complicat- 
Ming factor to the epidemiology of plague. 

t of 

ring C. M. WHEELER 

J. R. Doveuas 


the F. Cc. Evan 
GrorGe WILLIAMS Hooper FOUNDATION, 


UNIVERSITY OF CALIFORNIA, 
San Francisco 


THE TERM “EUTHENICS” 


‘ © WHEN the charter for the establishment of the Iowa 
igh! BE Child Welfare Research Station was prepared, I was 


2M. A, Stewart, Jour. Econ. Entom., 25: 165, 1932. 
| °C. M. Wheeler and J. R. Douglas, Proceedings, Soc. 
Exp. Biol. and Med., 47: 65-66, 1941. 

‘W. C. Rucker, U. 8. Public Health Reports, 24: 1225- 
1238, 1909, 


L. Jelliso . 8. lic Health Re 8, 54: 792- 
798, 1939, n, U. 8S. Public ports, 
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in favor of using the term “euthenics,” defined in Web- 
ster’s dictionary as “the science having to do with the 
betterment of living conditions to secure more efficient 
human beings,” as a term coordinate with the term 
“eugenics.” In common language, eugenics would 
then denote the science and art of being well born, 
and euthenies the science and art of living well or 
wise living. This would have been very appropriate, 
but at that time we had to win the popular approval 


of the legislature and the people of the state so we fell - 


back on the easily understood term “child welfare” and 
gave it a new connotation by centering it upon scien- 
tifie research. Now that child welfare or child devel- 
opment is a well-established movement, both theo- 
retical and practical, I would again advocate the use 
of the single technical word euthenics to denote scien- 
tifie procedures within this great area. | 

We may speak appropriately of the science of 
euthenics or the art of euthenics depending upon the 
point of view. In the former case, the question arises 
as to whether there is or can be such a science of well- 
being. We immediately recognize that practically all 
the sciences contribute to this subject, as in medicine, 
engineering, economics, psychology, physiology, soci- 
ology and education. The question then arises: Can 
the salient interests and contributions from each of 
the seiences be selected and coordinated into a spe- 
cific applied science? Likewise we may ask: Can we 
recognize a definable and significant area to be desig- 
nated as the art of well-being? It is well recognized 
that such applied arts as education, sociology and 
mental and physical, individual and social hygiene 
center about this issue. The question then arises: Can 
the salient interests and contributions from all such 
sourees be selected and coordinated into a specific ap- 
plied art? On both of these issues, the time would 
now seem ripe to recognize an affirmative answer. 

In other fields the term “psychology” is made to 
funetion, as in the psychology of music, the psychol- 
ogy of art, the psychology of speech, the psychology 
of dramaties, the psychology of athleties or the psy- 
chology of advertising. This terminology is justified 
on the ground that it is the function of psychology as 
a seience of experience and behavior to select, inte- 
grate, organize and foster interests developed in all 
other sciences pertaining to the subject and to take 
the initiative for the conduct of research within these 
specifie fields of applied science. The term “psychol- 
ogy of music” has the advantage of having made the 
best contacts with musical education and other musical 
enterprises. Within one year four textbooks under 
the same title, “The Psychology of Music” were pub- 
lished. That term has gained full recognition as a 
coordinator of all the scientific approaches to the 
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theory and practice of music. On this analogy we 
might speak of the psychology of child welfare or the 
psychology of child development. But this would 
hardly be appropriate in view of the large number 
of strong independent trends in other sciences within 
this field. 

There is still another analogy which is illustrated 
by the term “musicology,” which is now coming into 
use to designate all scientific approaches to the science 
of music. It already claims a number of distinct 
fields, such as the history of music, the theory of music, 
musical anthropology, the science of composition, 
phonetics and acoustics. Can euthenics be thus recog- 
nized as a comprehensive term within which a number 
of specific areas may function? 

The term “eugenics” is now well established for both 
scientific and practical purposes as the science of 
being well born. This is a happy term and defines 
adequately one specific area in the immensely larger 
field of genetics. It is generally restricted to this one 
aspect of human genetics. It would be well if we 
could establish a term which would be an exact com- 
panion piece to denote the area of the development 
of well-being. The term “euthenics” seems to meet all 
the requirements for this. 

Within the area of eugenics we recognize various 
segments; such as individual eugenics and racial 
eugenics, and various areas pertaining to controlling 
factors; such as eugenic birth control, eugenic climate 
and eugenic legislation: so in euthenics we might rec- 
ognize logical divisions, such as child euthenies, adult 
euthenies and racial euthenics; and various areas per- 
taining to causal factors, such as medical euthenics, 
ethical euthenics and legislative euthenics. For all 
such purposes such terms as child welfare and child 
well-being would seem to be partial, inadequate and 
cumbersome. 

As we make satisfactory distinctions between theo- 
retical, experimental and practical eugenics, so we 
might to great advantage distinguish between theoreti- 
cal, experimental and practical euthenics. A rela- 
tively new term such as this is something of a red 
rag because it is new. But like the child who takes 
pleasure in pronouncing long words, the educated pub- 
lie would soon recognize the appropriateness of the 
derivation of this word and quickly give it a place in 
the language of daily life to designate a field of uni- 
versal human interest. 

The adoption of this technical term would not dis- 
courage the continued use of such terms as child gui- 
dance, child welfare and child development, but would 
tend to give each such term a more specific connota- 
tion. 
As in eugenics a person who is devoted to that 


seience is spoken of as a eugenist, it would be con- 
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venient to have in the field of euthenies the provisiong| 
designation euthenist. We would hardly think of 
ealling such a person a child developer. The listing 
of eugenics in the university catalogue might haye 
some advantage over the present practices without any 
sacrifice of present interests. It would be advap. 
tageous to have such a technical term in the varioy; 
rosters of the sciences. 

As indicated above, the moment for the establish. 
ment of the mother institution of child welfare re. 
search stations was not a propitious moment for reip. 
foreing the term “euthenies,” but may it not be that 
the present time is the psychological moment to clarify 
the issue in the light of the extraordinarily rich ex. 
perience gained within this field in the last twenty-five 
years? Scientists can look at the situation in a 
entirely different light now than they could before 
that movement began to erystallize. 

And may we not also find it useful to distinguish 
between the science of euthenics and the art of euther. 
ics? Each of these two distinct points of view is now 
clearly on the horizon as a fascinating, mandatory ani 
profitable field of research which may be well centered 
and clarified in the interest of the theory and practic 
of wise living. 

E. SEASHORE 

THE STATE UNIVERSITY OF Iowa 


ONE UNUSUAL OBSERVATION IN THE 
AURORAL DISPLAY OF 
SEPTEMBER 18 


RecENTLY in discussing the auroral display of F 


September 18 last with Dr. Harlan T. Stetson, | 
ealled attention to the amazing nearness of the over. 
head streamers at one time. 


duction of the streamers. 
I am therefore making this belated record of cer. 
tain of my observations on September 18. The ob 


servations were made near and about Bexley Hall, & 


50 Massachusetts Avenue, Cambridge. 

The streamers were first observed somewhat after 
8 p.M. At this time there were two quiet streamer 
in the north slightly to the west. 
connect near the zenith with a searchlight beam ems 
nating in Boston. Shortly the streamers began to cut 
capers, first by blinking on and off. From then until 
near midnight several distinct phenomena were see! 
(I will not discuss the curtain of colored light whic 
appeared so beautifully twice above the norther 
horizon, because there is nothing unusual to report, 
and in attempting such might disclose disqualifice 
tion for reporting on the apparent nearness of the 
streamers at one time.) 

Some of the general observations are as follows: 


Dr. Stetson explainel 
that such an observation was not likely to be accepted, J 
perhaps because of the nature and method of pro & 


These seemed to 
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The number of the streamers varied in number from 
one to four, and usually terminated near the zenith. 


: Sometimes they would pop on or off suddenly. Other 


times they would change from one state to another 
very slowly. Sometimes they would be blinking like 
stationary waves. Many times they appeared as 


moving waves of light, going from north toward the 


yenith. At irregular intervals the apparent distance 
of the streamers varied. They always appeared near 


ein comparison with the northern curtain. The maxi- 


mum distance never seemed more than forty miles, 
and several times seemed closer than cumulus clouds. 
The one observation that has stood out was made a 
little after 10 p.m. The one mass streamer seemed to 
be only twenty or thirty feet above my head. It was 
moving as waves in the general direction of Massa- 
chusetts Avenue toward Boston. It reminded me of 
fine particles of snow moving in a severe wind, as in 
a blizzard, when the snow is illuminated by a beam of 
light. The waves seemed to have much depth, as do 


SCIENCE 563 


the waves of moving snow in a blizzard. Nothing was 
visible beyond. 

C. J. Taylor, of the Radiation Laboratory, Massa- 
chusetts Institute of Technology, made substantially 
the same observations from the roof of the Massachu- 
setts Institute of Technology. While he was some fifty 
feet higher, the moving streamers were about the same 
distance above his head as they were above mine. 

S. F. West reports that he observed the moving 
streamers or moving flashes of light to be barely over 
his head at about 10: 30 on that evening. His observa- 
tions were made on the roof of the Massachusetts In- 
stitute of Technology. It should be added that 
throughout the evening and night a very destructive 
fire was burning at Charlestown about two miles away. 
It is barely possible that the wind may have carried 
ionized air over our observation posts for a short inter- 
val. In general, however, the direction of the wind 
was toward Boston. 


F. C. Brown 


QUOTATIONS 


©» CHEMISTS AND THE NATIONAL DEFENSE 


In recent months many members of the American 
Chemical Society have expressed a desire to take an 
active part in the program of national defense. The 
number of letters which have been received by various 
officials in Washington from chemists all over the 
country offering their services to the Government is 
a clear manifestation of the great desire of the mem- 
bers of our profession to do their part in the present 
gigantie task of rearmament. Unfortunately, in many 
cases it has not been possible to take advantage of the 
talent thus offered. This is a physicist’s war rather 
than a chemist’s. For the present, at least, there ap- 
pear to be more investigations of a physical nature 
than there are chemical military problems. But the 
situation may at any moment change rapidly. It is 
well to have a reservoir of research capacity in our 
colleges, universities, consulting laboratories and re- 
search institutes. It may not be long before this res- 
ervoir will be heavily drawn upon for tasks directly 
concerned with defense problems. And in the mean- 
time it is of vital importance to the nation that our 
educational institutions continue to train young chem- 
ists and chemical engineers. Chemists in industry are, 
of course, engaged in work which almost without ex- 
ception is in one way or another an integral part of 
the total defense activities of the country. More 
young men will be required every month for these 
tasks. Every teacher of chemistry, whether or not 
he is carrying on research for the Government, is 
playing an important part in the rearmament pro- 
gram of the nation. 


Although physicists and electrical engineers rather 
than chemists are concerned with the most pressing 
research and development problems of the Army and 
the Navy, this does not mean there is no chemical work 
in progress. Quite the contrary. Both the Army and 
the Navy for years have maintained chemical labora- 
tories where investigations are conducted on explo- 
sives, chemical warfare and a multitude of miscella- 
neous problems. In this period of unlimited national 
emergency, the work of these governmental labora- 
tories must needs be supplemented. And to this end 
a number of chemists in universities and industrial 
laboratories have been called upon to assist. To some 
extent this has been done directly by the services, but 
to a large measure the task of assisting the scientific 
personnel of the armed forees has been the respon- 
sibility of the National Defense Research Committee. 
The effort has been to distribute the work as far as 
possible to a good many different laboratories and 
to draw 6n all branches of our profession. More than 
half the starred chemists in “American Men of Sci- 
ence” are now involved in one way or another in work 
pertaining directly to the national defense program. 

The NDRC was created by presidential order in 
June, 1940. It came into being at a time when the 
shock of the fall of France had galvanized this coun- 
try into action. The need for haste in the rearma- 
ment program was apparent to all. Industry was 
being called upon to perform miracles of speedy re- 
adjustment and expansion. A mobilization of scien- 
tifie talent was evidently also a first order of the day. 
What was clearly needed was not another advisory 


# 


— 


of 
ve 
ly 
at 
ve 
an 
re 
| 
ish 
ow 
nd | 
ed 
all, 
ers 
to 
til 
cb 
rt 
he f 


564 SCIENCE 


body, for the National Research Council was already 
functioning admirably in this respect, but an execu- 
tive agency to assist the Army and the Navy by organ- 
izing the scientific reserve power of the country and 
putting it to work on those problems deemed most 
vital by the members of the armed forces. To this end, 
the committee was supplied with funds and given au- 
thority to enter into contracts with research institu- 
tions, both academic and commercial, for the prosecu- 
tion of research under suitable conditions of secrecy. 

Vannevar Bush, president of the Carnegie Institu- 
tion of Washington, was appointed chairman. The 
Secretary of War and the Secretary of the Navy were 
each represented on the committee by high-ranking 
officers. In addition, many other officers were desig- 
nated for liaison purposes on special problems. 
Through these channels we soon discovered in broad 
outline the nature of the most urgent matters that re- 
quired scientific investigation. The civilian members 
of the committee divided up the work. To my lot fell 
chemistry; to President Compton of M. I. T. was as- 
signed one branch of physics; to Frank B. Jewett, 
another; to Richard C. Tolman, of California Insti- 
tute of Technology, a third aspect of physical investi- 
gation. Each of these divisions soon organized sec- 
tions or subcommittees, each dealing with special 
problems. 

My first act as chairman of the Chemical Division 
was to have Roger Adams and W. K. Lewis appointed 
vice-chairmen to organize two separate phases of the 
work. Needless to say, elaborate precautions were 
necessary to ensure secrecy. We were asked to sit 
down as partners with the scientists and engineers of 
the Army and the Navy and to share their secrets. 
Therefore, we saw to it that in every way we were 
as careful with our confidential information as the 
armed services themselves. 

Unfortunately, the very secrecy to which I have just 
referred prevents my making this brief article inter- 
esting. Instead of listing the extremely interesting 
and highly important problems we have been called 
upon to solve, a writer on this subject must have 
recourse to dull statistics. During the first year of its 
existence, the National Defense Research Committee 
spent approximately $10,000,000 through 270 con- 
tracts placed in 47 different universities, technical 
schools and research laboratories; and 153 contracts 
placed with 39 industrial firms. Nearly 2,000 scien- 
tists are at work under these contracts and approxi- 
mately the same number of technicians and assistants. 

Last June an Executive Order created the Office of 
Scientific Research and Development with Vannevar 
Bush as director. In his new capacity Dr. Bush was 
charged not only with many of his former responsi- 
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bilities as chairman of NDRC but with the furthe 
task of coordinating research on medical problems 
affecting national defense. And most important of 
all, he has charge of coordinating and, where desir. 
able, supplementing the scientific research activitig 
for defense carried on by the Departments of Wy 
and Navy and other agencies of the Federal Gover. 
ment. The NDRC now becomes a part of the ney 
Office of Scientific Research and Development and | 
as the new chairman, am responsible to Dr. Bush, 
Roger Adams has become a member of the NDR( 
and is in charge of all the work of the chemists. 

A new Medical Research Committee of which A. \. 
Richards is chairman has been formed. The other 
members of this committee are L. H. Weed, A. R. 
Dochez, A. B. Hastings and representatives of the 
Surgeon General of the Army, of the Navy and of 
Public Health. Irvin Stewart is Executive Secretary 
of this committee, as well as of the NDRC and of the 
OSRD. This committee, which parallels the NDRC, 
is concerned with problems of medical research. Ona 
scientific advisory council to the Director of the Office 
of Scientific Research and Development sits the chair- 
man of this committee, the chairman of the NDR(, 
the chairman of the National Advisory Committee on 
Aeronautics and the coordinators of research of the 
Army and Navy. The Office of Scientific Research 
and Development maintains close connections with the 
National Research Council and its many sections and 
committees. 

Since the work of the NDRC is concerned solely 
with research and development on instrumentalities 
of war, there are many chemical problems of national 
importance which lie outside its province. Some of 
these are clearly within the field of operation of the 
new Medical Research Committee, while others are 
the concern of the National Research Council and its 
agencies. 

Many chemists have been asked to cooperate in the 
national defense program through the Chemistry See- 
tion of the council, and especially in the field of bio- 
chemistry through the Medical Research Committee 
and the committees of the council with which its work 
is closely associated. Undoubtedly there will be an 
expansion in this direction as well as im the work of 
the Chemical Division of the NDRC and gradually 4 
still greater number of research chemists will be asked 
to play a part in the ever-increasing national defense 
effort. To those who have given freely of their time 
and talents, the country owes a debt of gratitude— 
James B. Conant, president of Harvard University, 
chairman of the National Defense Research Commit- 
tee, in the News Edition of the American Chemical 
Society. 
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te SCIENTIFIC BOOKS 


INDUSTRIAL POISONS 


Sir- 4 tnalytical Chemistry of Industrial Poisons, Hazards, 
ties and Solvents. By M. B. Jacoss. New York: Inter- 
Var He <cience Publishers, Incorporated, 1941. Price, $7.00. 


Tue tremendous increase in defense production, 


7 : hich includes all types of industrial work, makes the 
a ; ppearance of this type of book a timely one. Few 


Mayorks to date have compiled such chemical studies. 
Mts completeness makes it of great value for the in- 
@reasing number of medical men, toxicologists, indus- 
ial hygienists and chemists coming into contact with 
“hese problems. 

™ The contents of the book are quite thoroughly 
Movered by references, some 1,200 in all. The table 
™f contents and subject and author indexes make it 


possible to locate subject matter quickly. 
* The appendix, giving a tabular estimation of parts 


per million and milligrams per liter from molecular 
Mreights, is of special value. It also lists limits of in- 
Pammability and explosive ranges of industrial com- 
Mounds; acute physiological responses to gases and 
mpapors; probable safe concentration limits of ex- 


on 

mposure for vapors, gases, dusts, fumes and smokes 
he . 
pecording to various codes; minimum lethal doses for 


number of lacrymators, lung irritants, vesicants, 
mpther war gases, ete. 

Analytical methods or reference to methods for the 
arious known compounds used or produced in in- 
MBustry are outlined. In addition to giving chemical 
Methods, ‘sampling equipment and procedures, and 
kas volume and velocity measurements are described. 
| The book gives a brief, but very helpful, pharma- 
@pological and toxicological consideration of the vari- 
compounds. 

The book is well written and has a minimum of 
_ ypographical errors. It is the reviewer’s opinion 


that the price of the book, unfortunately, makes it 
somewhat prohibitive for the body of individuals who 
could reap most benefit from its use. 
W. McKee 
ScHOOL OF PUBLIC HEALTH, 
HARVARD UNIVERSITY 


ALGEBRA 


Algebra. By W. L. Ferrar. vit+202 pp. Oxford: 
Clarendon Press. 1941. 


THis book was written to provide a text, princi- 
pally for university undergraduates, on determinants, 
matrices and algebraic forms. The only prerequisite 
training required is that provided by the usual course 
in college algebra, and thus the author’s Part I con- 
sists of a 59-page presentation of the classical theory 
of determinants. Part II, on the theory of matrices 
of complex numbers, presents in 52 pages the elemen- 
tary matrix concepts, the notions of characteristic 
function and latent root, the definitions of elementary 
transformations over a number field F’, and the theory 
of equivalence of rectangular matrices over F. The 
final part consists of 49 pages on real quadratic forms 
and 30 pages on invariants and ecovariants. The 
omission of the theory of similarity of square matrices 
is rather curious in a text presenting the theory of 
equivalence of pairs of real quadratic forms. 

The author’s sources include no modern treatment 
of his subject, and this probably accounts for his use 
of so much obsolete terminology. He states that his 
omission of any hint of abstract algebra is deliberate, 
but misses the point that even an elementary exposi- 
tion of the theory of matrices with complex elements 


could profit by the adoption of the streamlining of the 


modern versions. 


A. A. ALBERT 
THE UNIVERSITY OF CHICAGO 


‘ SOCIETIES AND MEETINGS 
THE INDIANA ACADEMY OF SCIENCE 


r Tue fifty-seventh annual meeting of the Indiana 
Academy of Science was held at DePauw University, 
| Meeteencastle, Indiana, on October 30 and 31 and 


s November 1. Over five hundred scientists from In- 
2 liana and Ohio were in attendance, including sixteen 
é ast presidents of the academy. The executive com- 
. nittee met on Thursday evening, after which Presi- 
, feecot Paul Weatherwax, Indiana University, made a 


Fi radio broadeast on “The History and Objectives of 
: he Indiana Academy of Science.” The general ses- 
sions opened on Friday morning with an address of 


welcome by President Clyde E. Wildman, of DePauw 
University, which was followed by a response by 
President Weatherwax. After a short business ses- 
sion a brief memorial service was held for the eleven 
members of the academy who had died since the last 
meeting. Among these eleven were William Albert 
Noyes, Frank M. Andrews, Charles B. Jordan, Arthur 
EK. Haas, Clinton A. Ludwig and James Troop. The 
principal addresses of the general session were given 
by Arthur L. Foley, Indiana University, on “Why? 
What? Whither?” and Arthur T. Evans, Miami Uni- 
versity, on “Some Thoughts on Origin and Evolution.” 
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Friday afternoon was devoted to division meetings, 
at which about eighty papers were read and discussed. 
Also the new Psychological Laboratory of DePauw 
University was dedicated with an address by Archie 
G. Bills, of the University of Cincinnati. 

The annual dinner was held on Friday evening with 
one hundred fifty in attendance after which the presi- 
dent’s address was given by Paul Weatherwax, In- 
diana University, on “The Indian as a Corn Breeder.” 
The following officers were then chosen for the coming 
year: President, M. G. Mellon, Purdue University; 
Vice-president, Theodore Just, Notre Dame Univer- 
sity; Secretary, Winona H. Welch, DePauw Univer- 
sity; Treasurer, William P. Morgan, Indiana Central 
College; Editor of the Proceedings, P. D. Edwards, 
Ball State Teachers College; Press Secretary, C. M. 
Palmer, Butler University; Member of Research 
Grant Committee, A. L. Foley, Indiana University; 
Division Chairmen: Archeology, C. F. Voegelin, In- 
diana University; Bacteriology, L. S. MeClung, 
Indiana University; Botany, Ray C. Friesner, Butler 
University; Chemistry, K. N. Campbell, Notre Dame 
University; Geology and Geography, G. T. Wickwire, 
Hanover College; Mathematics, Will E. Edington, 
DePauw University; Physics, O. H. Smith, DePauw 
University; Zoology, T. M. Sonneborn, Indiana Uni- 
versity. J. L. Riebsomer, DePauw University, was 
elected a fellow of the academy. 


SPECIAL ARTICLES 


EXPERIMENTAL AIR-BORNE INFECTION 
WITH POLIOMYELITIS VIRUS! 


Tue work of W. F. Wells and his associates? has 
shown the importance of transmission of both bac- 
terial and virus infections by dried droplet nuclei, 
such as are formed by evaporation in the air of moist 
droplets expelled from the nose and mouth. These 
minute nuclei remain suspended in air for consider- 
able periods of time, during which they constitute a 
potential source of infection by inhalation. As far 
as we are aware, the possibility of poliomyelitis being 
transmitted in this manner has never been put to ex- 
perimental test, probably because the apparatus and 
technique developed by Wells have not been widely 
available. During the past year we have constructed 
an apparatus based on that of Wells* but modified in 
some respects, with which we have made a number 


1 From the Department of Pediatrics, Stanford Univer- 
sity School of Medicine, San Francisco, California. Spon- 
sored by the National Foundation for Infantile Paralysis, 
Ine. 

2 (a) W. F. Wells, Am. Jour. Hyg., 20: 611, 1934. (b) 
W. F. Wells and H. W. Brown, Am. Jour. Hyg., 24: 407, 
1936. (c) W. F. Wells and M. W. Wells, Jour. Am. Med. 
Assn., 107: 1698 and 1805, 1936. 


have been exposed. Of these, 31 rhesus and 6 cyt 
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Saturday was devoted to meetings of the Indian fi 
Society of Taxonomists under the chairmanship y 
M. 8S. Markle, Earlham College, and the Indiana y & 
ciety of Entomologists, with George E. Gould, Puri, 
University, as chairman. 

The Junior Academy of Science, composed of for 
high-school seience elubs, also held its meetings gy; 
exhibits on Saturday under the sponsorship of Hoy. 
ard E. Enders, Purdue University. About three hy 
dred high-school students and teachers were in atten} 
ance and a number of papers were presented on the 
program. A special feature was a lecture and demm. 
stration of liquid air by F. J. Allen, Purdue Unive. 
sity. The following officers were chosen for 191.0% 
President, James Sarasien, Elmhurst High 
Fort Wayne; Vice-president, Jack Moseley, Gren. [im 
castle High School; Secretary, Selma Heaton, Mish. 
waka High School. Honorary memberships in tke 
American Association for the Advancement of Scien 
were awarded to Don Courtney, Sullivan High Schod im, 
and Jean Ross, Hammond High School. 

The next annual meeting of the academy and thi 
junior academy will be held at Notre Dame Universi 
as a part of the Centennial Celebration of that unive- : D 
sity. 


Wut E. Eprveroy, 
Press Secretary By 
DEPAUW UNIVERSITY 


of experiments and obtained some positive result ‘ 
These, we believe, justify a preliminary report. J 

Apparatus. The infecting chamber consists of ap 
Monel metal box 18” x 18” x 24” with four port hoa 
with rubber diaphragms through which the heads diye 
the monkeys are inserted. The atomizing apparatifiety 
used in the first two series (32 monkeys) was foul 
to give a poor delivery of material into the infectixjiy 
chamber and was replaced by a better one design 
for us by Mr. F. H. Osborn of this city. Compress 
air mixed with 5-10 per cent. CO, (to increase thi 
depth of respiration) was passed through a fog®. 
meter into the atomizer at an average rate of abo). 
6.6 liters per minute, run continuously throughot E 
each experiment. Test runs with suspensions of (iy 
prodigiosum showed an even distribution of colouiey 
on plates placed in the position later occupied by th 
animals’ heads—evidence of satisfactory formati! 
and dispersion of droplet nuclei and absence of lar%* 
moist droplets. 

Animals used. A total of 48 rhesus monkeys (1 
mulatta) and of 13 cynomolgus monkeys (M. 


3'W. F. Wells, Science, 91: 172, 1940. 
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cleus were subjected to preliminary blockade of the 
Me factory mucosa with 1 per cent. zine sulfate solu- 
ion; and 16 rhesus and 7 cynomolgus were not so 
mreated. 

Virus used. The first tests were made with the old 
E forty SAV strain (mixed with the Armstrong strain), kindly 
gS and i¢ ipplied by Dr. E. W. Schultz. All other tests in 
were made with the strain in the second 
¢ hu. find third passages (kindly supplied by Dr. James D. 
attend. rask). The tests with cynomolgus were made with 
n their recently isolated strain (designated Sab) in the 
emo MMRixth and eighth passages, kindly supplied by Dr. 
/nive. F. Sabin. Supernatant fluid from 20 per 
1949: ent. suspension of cord was used in amounts vary- 
schod, iin from 25 to 85 ee for each series of monkeys; the 
Greet faximum amount available to each monkey based on 
Misha (hn assumed even dispersion of nuclei, ranged from 
in thf. to 12.1 ec. The actual amount inhaled can not 
clenee ‘ t present be estimated, but was undoubtedly much 
school MMMecs than this, since much of the virus in the air must 
Hi have been evacuated through the exhaust outlet. 
ad the The animals, under nembutal anesthesia, were ex- 

Mosed in groups, usually of four, for individual 
eriods of 1-2 hours; repeated in some instances on 
or three successive days. 
‘, [i The experiments and the results obtained are sum- 
‘ary Barized in Table 1. 
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cynomolgus monkeys in which the olfactory mucosa 
was not treated with zine sulphate, six developed 
poliomyelitis proved by typical histological lesions. 
The seventh, which escaped, had a severe diarrhea for 
four weeks after exposure. A fairly uniform symp- 
tomatie pattern occurred in all the positive cases of 
the last series: fever at 4 to 7 days after exposure, 
followed by tremors and varying amounts of weakness 
or paralysis, the latter in all cases being in the ex- 
tremities without apparent involvement of the cranial 
nerves. Examination of serial sections of the olfac- 
tory bulbs showed lesions in all; but in at least two 
of the cases, these were superficial and slight and no 
destruction of the mitral cells was found. Such 
lesions resemble those described by Howe and Bodian* 
in some of their human cases, in which the writers felt 
that the lesions were secondary rather than primary 
and probably not indicative of entry through the 
olfactory portal. 

In 4 rhesus monkeys with, and in 4 rhesus without 
olfactory blockade, transient rises of temperature 
occurred from 6 to 17 days after exposure, without 
other evidences of infection except in a few of mild 
malaise, tremors or ruffling of the fur. One of these 
was killed; subinoculations from various parts of the 
central nervous system were all negative; histological 
examination showed no eellular infiltrations or neur- 


TABLE 1 
Olfactory blockade No olfactory blockade Exposure 
Total 
: Series Virus Virus 
number Total 
sults i Number Polio. Fever Number Polio. Fever Number virus 
of en to... MVA 16 8 0 8 0 8 0 7 1 1 1 25 1. 
2 See O-—H? 16 8 0 8 0 8 0 5 3 1 1 37 2.3 
O-H? 8 1 + 3 3 3 75 9.4 
RIV .... Ga 8* 8 1 5 1 “a 2 3 75 9.4 
yn II ... Sab*® 6 6 2 0 1 2 40 6.7 
otal eyno- 
molgus .. 13 6 2 + 0 7 6 1 0 


* One monkey killed immediately after exposure. 


® In all, up to the present time, 10 monkeys of the 
™” tested have developed typical poliomyelitis, proved 


7 g the presence of typical lesions, by subinoculation, 
fe mm" by both. Of these, four had had olfactory block- 
Ci 4 de and six had not. Of the four with olfactory 


lockade, two were rhesus and two were cynomolgus. 
te mn the positive rhesus experiments, weakness first ap- 
y peared in the legs, on the seventeenth and eighth days 
{ter exposure, respectively, and no bulbar disturb- 

@ ces were observed. The incubation periods in both 
rT ynomolgus monkeys were 11 and 14 days to the ap- 
@¢2rance of paralytie signs. One of these had right 


} 
oa acjal paralysis and some respiratory difficulty. The 
~_—fpther had severe respiratory difficulty, probably of 


he central type, but no other paralyses. Of seven 


onophagia; in the anterior horns at various levels of 
the cord, a rather marked satellitosis was noted and 
a number of ganglion cells showed vacuolization of 
the eytoplasm. The significance of these changes is 
not clear. The fever and occasional slight symptoms, 
however, suggest an abortive type of the disease which 
can not at present be considered as proved. More 
complete histological examinations are in progress. 
We feel that the successful infection of two rhesus 
monkeys by inhalation has a special significance in 
relation to the portal of entry. The olfactory route 
in both was excluded by the previous blockade of 
the olfactory mucosa with zine sulfate and by. the 


+H. A. Howe and D. Bodian, Bull. Johns Hopkins 
Hosp., 69: 183, 1941. 
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absence of lesions in the olfactory bulbs as deter- 
mined by serial sections. The oropharyngeal and 
gastrointestinal routes can also, in all probability, be 
considered as excluded on the basis of general ex- 
perience with the rhesus monkey extending over 
more than thirty years during which it has been the 
standard test animal in poliomyelitis research, show- 
ing that animals of that species can only be infected 
non-traumatically by the olfactory route. Several ex- 
tensive studies, of which those of Clark, Roberts and 
Preston® and of Flexner® may be cited, testify to the 
uniformly negative results of feeding virus to rhesus. 
It therefore seems highly probable that in the positive 
inhalation experiments with rhesus here reported, in- 
fection entered through the lower respiratory mucosa, 
at or below the epiglottis. The character of the symp- 
toms in the two positive cynomolgus experiments with 
olfactory blockade, on the other hand, suggest entry 
through the oropharynx. 
Further work along the same lines is in progress. 


SUMMARY 


Infection has been obtained in both rhesus and 
cynomolgus monkeys by inhalation of poliomyelitis 
virus in the form of droplet nuclei. The olfactory 
route was excluded in part of the animals success- 
fully infected. The gastrointestinal route is believed 
to have been excluded in the rhesus monkeys. It 
seems most probable that the portals of entry were 
the lower respiratory mucosa in the case of the rhesus 
monkeys and the oropharyngeal mucosa in the case 
of the cynomolgus monkeys. Fever and oceasional 
mild symptoms in 8 other rhesus monkeys suggest 
that an abortive form of poliomyelitis may have re- 
sulted from inhalation, but this can not at present be 
considered as proved. The experiments open up the 
possibility that human poliomyelitis may, at least 
sometimes, be an air-borne infection and that the 
lungs may be a portal of entry. Neither of these 
aspects of the disease has hitherto, so far as we are 
aware, been studied experimentally. The presence of 
virus in the human nasopharynx, which has been re- 
peatedly demonstrated,” * provides an obvious source 
of air contamination by patients and carriers; and di- 
rect contact has been traced during epidemics in a 
considerable fraction of cases,® amounting to about 
one third in the report of Top and Vaughan.'° The 


5P. F. Clark, D. J. Roberts and W. S. Preston, Jour. 
Prev. Med., 6: 47, 1932. : 

6S. Flexner, Jour. Exp. Med., 63: 157, 1936. 

78. D. Kramer, B. Hoskwith and L. H. Grossman, Jowr. 
Exp. Med., 69: 49, 1939. 

8 A. B. Sabin and R. Ward, Jour. Exp. Med., 73: 771, 
1941. 

9 Survey by International Committee for the Study of 
Infantile Paralysis Organized by Jeremiah Milbank. 
Williams and Wilkins Company, 1932, pp. 370 et seq. 
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relative importance of transmission by air and by in. 
gested material remains to be determined. It wo, 
seem probable, however, that both modes of infectiy 
must be taken into account. 
Harotp K. Faser 
J. SILVERBERG 


INHIBITORY EFFECTS OF SULFONAMID;; 
ON CULTURES OF ACTINOMYCES 
HOMINIS? 

PRACTICALLY no information is available on the po 
sible effects of in vitro sulfonamides on fungi, although 
there have been several reports of clinical benef 
from the use of sulfonamide drugs in fungous infy, 
tions. This has resulted in an uncertainty as 4 
whether the effect of the sulfonamides is on the funy 
themselves or on secondary bacterial invaders. This 


paper reports the demonstration of direct inhibitor i 


effects of sulfonamide drugs on cultures of Actiyy. 
myces hominis. 


A stock strain (S) of Actinomyces hominis wy 


cultured on Krainsky’s glucose agar, and thioglycd. 
late medium.* 


Another strain (M) was isolated : 


the thioglycollate medium from a draining sinus frm 


the jaw of a patient and thereafter grown on veal agu 4 
medium. It differed from the former strain in thi 
the organisms were shorter, seldom branched and oftaft 


clubbed. The following drugs and concentration 
were used: sulfanilamide, sulfathiazole and sulfadi. 
zine,® in concentrations of 10, 50 and 100 mg per cert 
incorporated in the media before autoclaving. Tir 


results obtained may be summarized according tq 


aerobie and anaerobic conditions. 


AEROBIC CONDITIONS 


The S strain grown aerobically on Krainskyif 


medium was delayed in growth by concentrations (i 


sulfanilamide of 10 and 50 mg per cent. but at the evi 
of one month the growth in both concentrating 
equalled that of the controls (10 cultures). A conceryy 
tration of 100 mg per cent., however, completely 
inhibited growth in some instances and allowed only 
slight growth in others by the end of one month |'— 


cultures). Sulfathiazole allowed moderate growth i 


10 mg per cent. concentration, slight growth in 50 um 


per cent. concentration, and no growth in 100 mg pe 


cent. concentration (9 cultures). The observations 


each case extended over one month. The results wil 


10 F, H. Top and H. F. Vaughan, Special Report of tH 
Detroit Dept. of Health on Epidemiology of Poliomyelit# 
in Detroit in 1939. 
1 Aided, in part, by the Rockefeller Fluid Reseal® 
Fund of the Stanford University School of Medicine. 

21. G. Dobson, E. F. Holman and W. C. Cutting, J" 
Am. Med. Assoc., 116: 272, 1941. 

8 We wish to thank the Baltimore Biological Laborat”! 
for supplies of thioglycollate medium, and the Ledet# 
Laboratories for sulfadiazine. 
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.ulfadiazine were similar to those with sulfathiazole 
(9 cultures). 


The S strain was grown on thioglycollate medium 
for 20 days, at which time there was luxuriant growth 
in every tube. Autoclaved thioglycollate medium con- 
taining sulfanilamide, sulfathiazole or sulfadiazine 
was then added to the cultures in amounts to make the 
total drug concentration 50 or 100 mg per cent. (5 


= vesults with each drug in each concentration). Fif- 


teen days later the tubes were subcultured. While the 
controls grew profusely, only 3 cultures from the 
sulfonamide groups showed any growth at all, and 
this was minimal. There was no growth in the sub- 


© cultures of the sulfathiazole or the sulfadiazine tubes. 


The M strain, when grown aerobically, gave a plen- 
tiful growth in one month. A similar amount of 
growth, although somewhat slower in development, 
occurred in eultures containing 10 mg per cent. of 
sulfanilamide (3 cultures). No growth occurred in 
cultures containing 50 or 100 mg per cent. sulfanil- 
amide, or 10, 50 or 100 mg per cent. of sulfathiazole 
or sulfadiazine (3 results with each drug in each con- 
centration). 

Thus it is apparent that any of the 3 sulfonamide 


: drugs used more or less completely inhibited the 


im acrobie growth of both strains of actinomyces. Low 


® concentrations were less effective than high, and sulf- 


anilamide was less effective than sulfathiazole or 


sulfadiazine. 


ANAEROBIC CONDITIONS 


The S strain was grown anaerobically on Krainsky’s 


xedium in sulfanilamide, sulfathiazole and sulfadia- 


: zine, at 10, 50 and 100 mg per cent. concentrations (3 
@ results with each drug in each concentration). Growth 


was plentiful in the control tubes, and in one of the 


yi 1 sulfanilamide (10 mg per cent.) tubes in one month. 


Of the remaining 26 tubes, 8 showed very slight 


AN APPARATUS FOR ROLLER TUBE 
TISSUE CULTURE 


Tue roller tube method of tissue culture, originated 


® by Gey! and developed by Lewis,? is being more and 


more widely adopted. The apparatus usually em- 


@ ployed, consisting of a 1/20 h.p. electrie motor, re- 


duction gears and a rotating tube carrier, has several 

disadvantages. It is expensive and causes more or less 

noise and vibration. The motor can not be housed 

Inside the ineubator because it develops sufficient heat 

of itself to exceed 38° C. This necessitates a cum- 
1G. O. Gey, Am. Jour. Cancer, Vol. 17, 1933. 


? Warren H. Lewis, Contributions to Embryology No. 
150, July, 1935, 
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growth, while 18 showed no growth. The positive 
growths occurred irregularly in the presence of the 
various drugs in different concentrations. 

The § strain was grown anaerobically on thiogly- 
collate medium with sulfanilamide, sulfathiazole and 
sulfadiazine in concentrations of 10, 50 and 100 mg 
per cent. (3 results with each drug in each concentra- 
tion). In comparison with the vigorous growth in the 
control tubes in one month, sulfanilamide permitted 
equally good growth in 10 and 50 mg per cent. concen- 
trations, and poor or no growth in 100 mg per cent. 
concentrations.: Sulfathiazole allowed fair growth in 
10 mg per cent. concentrations, poor or none in 50 
and 100 mg per cent. concentrations. Sulfadiazine 
allowed little or no growth at any concentration. 

The M strain was grown anaerobically with sulfanil- 
amide, sulfathiazole and sulfadiazine in concentrations 
of 10, 50 and 100 mg per cent. (3 results with each 
drug in each concentration). Growth in the control 
tubes was moderate, and that in sulfanilamide (106 
mg per cent. concentrations) was almost as good, but 
it was absent in all other tubes after one month. | 

The anaerobic results, therefore, agreed with the 
aerobic. 

CoNCLUSIONS 


(1) Aerobie and anaerobic cultures of two strains 
of Actinomyces hominis were inhibited to some extent 
by sulfanilamide in a concentration of 10 mg per cent. 

(2) Concentrations of 50 and 100 mg per cent. 
checked growth more or less completely. 

(3) Sulfathiazole and sulfadiazine were definitely 
more effective than sulfanilamide in similar concentra- 


tions. Winpsor C. Currine 


Louis P. GEBHARDT 
ScHOOL OF MEDICINE, 
STANFORD UNIVERSITY, 
SAN FRANCISCO, CALIF. 


SCIENTIFIC APPARATUS AND LABORATORY METHODS 


bersome apparatus with a shaft running from the 
motor through the wall of the incubator to the tube 
carrier. 

A relatively simple and inexpensive device which 
does not have these disadvantages has been success- 
fully used in this laboratory. The apparatus consists 
of a motor and tube carrier conveniently mounted to 
form one complete unit. 

The general structure of this apparatus is shown in 
Fig. 1. The motor, A, was obtained from a General 
Electrie clock, of the dressing table type, having an 
automatic starting mechanism. The motor was de- 
tached from the clock and removed from its metal 
housing. The exposed gears were removed until there 
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remained only the gear on the main drive shaft and 
two gears connected to it. One of these was found to 
turn at a speed of 9 revolutions per hour, a satis- 
factory rate for rotating the cultures. A piece of 
1/32 inch sheet brass, B, cut so as to leave the desired 
gear well exposed, was fastened to the face-posts of 


Fig. 1 


the clock, and a small hole drilled through this sheet 
‘supported the end of the shaft of the intermediate 
gear. The sheet of metal also served to fasten the 
motor to its mount, C, a 4 5/16 x 2 x 2 inches wooden 
post fastened with screws to the 12 x9x3/4 inches 
plywood base, D. 

The roller tube carrier, E, consists of two cireular 
pieces of 1/4 inch plywood, 12 inches in diameter, 
with eighty-four 5/8 inch holes to accommodate the 
test-tubes. These wooden discs were mounted on the 
frame of a bicycle pedal, F, and further secured to 
each other by 4 metal rods at their peripheries. The 
distance between the dises so mounted 
is 3 1/2 inches. The posterior dise 
was fitted with a cardboard backing 
with holes 1/2 inch in diameter to 
prevent the tubes from sliding out of 
the carrier. The bicycle pedal should 
be of good construction, about 4 1/2 
inches long, with ball bearings. The 
4; shaft of the pedal was screwed into a 
1 steel bar, G, 4 3/8 inches long, fitted 
’ snugly into a hole drilled through a 
wooden post, H, 7 1/2x2x2 inches. 
This post was serewed to the base. 

The motor was attached to the tube 
carrier, as shown in Fig. 2. 

A thin strip of metal, A, 3 inches 
long and 1/4 inch wide, was soldered 
to the end of the bicycle pedal, B. A similar strip 
of metal, C, was soldered to a metal table, D, which 
was in turn soldered to the face of the clock gear, E. 
These two metal strips, A and C, were given a ten- 
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dency to spring apart at the ends, and were clippe 
together by a sliding wire loop, F, at either end. 1); 
connection is sufficiently flexible to center itself as th, 
gear turns and makes unnecessary a precise alignmen 
of the clock gear with the shaft of the pedal. Ty 
connection is easily demountable. 

The base of the unit is furnished with two thumb. 
screws at the anterior end for adjusting the tilt of th 
apparatus necessary to keep the tubes in place anj 
to prevent fluid from wetting the stoppers in th 
tubes. 

This apparatus can be housed in any incubator 
having adequate interior dimensions and an A\( 
electric outlet inside the oven. In our laboratory ye 
use it in a home-made plywood oven which is insulate 
with rock-wool and heated by thermostatically con. 
trolled electric light bulbs. The inside dimensions of 
this oven are 19 x 15x12 inches, and the walls are} 
inches thick. An inexpensive electric temperature 
control, manufactured by the Lyon Electrie Company, 
San Diego, California, called the Lyon T 22 Breaker, 
is used. An A.C. outlet is installed in the back wall 
of the oven into which the roller tube apparatus 
plugged. 

This unit is silent in operation and produces no 
vibration. The synchronous motor assures a constant 
speed. The single unit construction allows the ap- 


paratus to be easily transported; it can be used in o 
out of the incubator as desired and can be change & 
from one place to another in a few seconds. The total 
cost of materials used in constructing the apparatus hy 


including the motor, should not exceed seven dollars. 


Date Rex Coman 
N. GraHAM STABLER 
McMANES LABORATORY OF PATHOLOGY, 
UNIVERSITY OF PENNSYLVANIA MEDICAL SCHOOL 
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